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Preface

Good lad posed an interesting question when he asked, "Why do
teachers continue to teach what they teach in the manner in which
they teach it?" (26, p. 466).4' This question interesting, particu-
larly at a time when current educational practices are under close
lcrutiny from so many levels of our society. Among the many
concerns is one regarding the teaching style present in many class-
rooms, which is characterized by the extensive use of teacher talk
and student seat work. Compounding this limited repertoire of
teaching strategies is the concern that too many teacherg rely on a
single curriculum resource, the textbook.

We believe that most teachers are knowledgeable about their
content and the plar.ning process. And, while they want to expand
their instructional repertoire, they need assistance in developing the
ability to deliver instruction using a variety of teaching strategies.
This text is designed to help teachers acquire and master alternative
teaching strategies to improve their instructional effectiveness.

In order to provide an appropriate mindset for change, we
present alternative delivery systems (strategies) using the teach-
practice-apply (TPA) paradigm. This pa.,..adigm acts as the tech-
nical framework for ensuring that the strategies presented enhance
the teacher's instructional effectiveness. After discussing the
characteristics of effective instruction, we describe the TPA format
within the context of effective instruction. Then we explain several
teaching strategies, present the steps inherent in the use of each,
ask teachers to practice by including followup activities in the
"Applying Your Knowledge" section, and list assessment criteria
for self-evaluation. While each teaching strategy differs, the TPA
format provides a common thread that enables the reader to
conceptualize and acquire each strategy. Examples illustrating how

Numbers in parentheses appearing in the text refer to the Bibliography
beginning on page 109.
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each strategy can be implemented in various elementary subject
areas are also provided.

We believe that teachers can become more flexible. Rather than
relying on a single teaching strategy, they can be better prepared to
;espond to the diverse needs of students in their classroom by
expanding their repertoire of delivery systems. Because the change
process is difficult and lengthy, however, any attempts in this direc-
tion must be organized in a way that assists teachers. We believe
that this text provides the organizational format to do thisto help
teachers learn alternative strategies and to monitor their own
growth.

Suggesting ways to change or expand an existing teaching rep-
ertoire is a complex task requiring a set of common goals and
e;:pectations based on information gleaned from research, effective
practices, and the literature. Pre-service and in-service teachers
alike should be grounded in what is known about effective teaching,
including both theory and practice. Therefore, before describing
the alternative teaching delivery systems, we present a review of
current assumptions regarding effective teaching. We feel that the
TPA format, combined with suggestions for implementing new
delivery systems, will enable educators not only to make the long-
term improvements mandated by education critics, but also to
make their instruction more effective and rewarding.

9
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CHAPTER 1
A View of Effective Teaching

THE STATE OF THE ART

The teaching act is extremely complex, yet critics often want to
simplify it. In their attempts to understand and improve it, experts
and lay people alike have advocated a myriad of models, proposals,
and studies describing effective teaching. Despite all the informa-
tion available, there are those who say that "no one really knows
what makes teachers good." For the critics, the research data on
effective instruction is described as "a cup half empty rather than
half full" (6). For the optimists, the research accumulated over the
past 20 years has identified patterns of classroom behaviors asso-
ciated with successful teaching (55).

The skillful use of the research on effective instruction is an
important first step beyond merely knowing about it. Fortunately,
according to studies there are strong links between specific class-
room behaviors and desirable student outcomes. While many critics
are content to evaluate teachers, Medley (44) believes that effective-
ness is assessed in terms of student behavior or, more precisely, in
terms of changing their behavior. What, then, do effective teachers
do that differs from ineffective ones? How do effective teachers
enhance student learning?

Effective teachers have been described as having a finite number
of managerial, instructional, and organizational characteristics
differentiating them from less effective colleagues. These
characteristics are based on behavioral, situational, and trait the-
ories of teaching (53). In other words, theoretical explanations of
effective instruction are emerging and are useful for concerned
teachers. Research studies on effective instruction should therefore
guide teachers as they orchestrate their instructional activities and
interact with students in the classroom (52). The findings of these
studies can help teachers build their "capacity to reach more stu-
dents and to create a rich and more diverse environment for them"
(33).

Kamii (35) cautioned that too often "teachers today ... base
their [instructional] practice on their common sense and intuition
about what feels right rather than scit ntific knowledge...."

9
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Effective teaching behaviors, however, are derived from com-
prehensive reviews of research (39, 56, 68). By applying the
information uncovered from over 200 studies on effective instruc-
tion, teachers can identify, develop, and practice behaviors that will
enhance their professional performance.

Several major research studies have examined the topic of effec-
tive instruction and synthesized characteristics of effective teachers
and effective instructional procedures. The findings of four repre-
sentative studies follow. As teachers review the findings, they might
consider their own strengths and weaknesses.

Manatt (40) has listed 14 ascriptive teacher skill areas that cor-
relate with effective teaching:

1. Possessing superior knowledge of subject matter
2. Having high expectations of students
3. Using praise more than criticism
4. Spending less time on classroom management
5. Teaching to the class as a whole or to large groups
6. Using less seat work, but closely monitoring what is given
7. Selecting and directing activities, not students
8. Modeling what is to be taught
9. Using easy questions with a high success rate

10. Teaching until mastery of unit material is achieved
11. Using detailed lesson plans with a variety of activities
12. Spending part of each period preparing learners for learning
13. Providing ample opportunity to learn criterion material
14. Using responses that encourage students to elaborate upon

answers.

Similarly, Walberg, Schiller, and Haertel (68) cited a summary
of selected research that analyzed 70 different teaching variables.
These authors listed the number of studies conducted for each
variable and the percentage of studies that showed a positive effect
on learning. Ninety percent or more of the studies indicated that
the following teaching behaviors had an impact on learning:

1. Time on learning
2. Curriculum innovation
3. Personalized systems of instruction
4. Mastery learning
5. Revision of instruction based on achievement
6. Direct instruction (on achievement)
7. Lecture versus discussion (on achievement)

10
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8. Student-centered versus instructor-centered discussion (on
attitude)

9. Student-led versus instructor-led discussion (on achievement
and attitude)

10. Factual questions versus conceptual questions (on
achievement)

11. Specific teaching traits such as clarity, flexibility, enthu-
siasm, and structuring (on achievement)

12. Psychological incentivesteacher's cues to students, teach-
er's engagement of class in lesson, each student engaged in
lesson

13. Open education versus traditional education (on creativity,
attitude toward school, curiosity, independence, and
cooperation)

14. Motivation.

Research conducted by Stallings (63) indicated that effective
teachers allocated about half their ciass time to interaction with
studentsthey explained material, discussed and reviewed assigned
work, and engaged students in question-and-answer sessions. They
also planned to have students spend approximately one third of the
class time working on academic activities such as writing and read-
ing. They spent the remainder of the class time on management
tasks such as discipline, transitions, and announcements. Further,
Stallings reported that effective teachers planned activities in ad-
vance, routinely introduced and summarized material, used a vari-
ety of instructional activities, evaluated student learning, and
provided feedback to students. Finally, effective teachers conveyed
appropriate behavioral expectations and consistently enforced the
rules.

From studies they reviewed, Rosenshine and Furst (56) identi-
fied nine behaviors associated with effective teaching. Although
many of these characteristics are similar to items cited earlier, they
refer specifica4 to teacher behaviors.

1. Clarity of instruction
2. Explanation during instruction
3. Enthusiasm during instruction
4. Task orientation
5. Learning opportunities other than listening
6. Multiple levels of discourse
7. Use of student ideas
8. Use of noncritical remarks
9. Use of interesting questions.

11
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THE TECHNICAL CORE
Research findings about effective teaching are beneficial, how-

ever, only if teachers can transfer them into the classroom. All
studies cited secm to contain an agreed-upon common map or,
more precisely, a technical core of teacher skills that should guide
professional activities in the classroom. According to Gage and
Berliner (23), numerous principles 'have been found to be asso-
ciated with higher student achievement and more desirable student
attitudes and conduct." This technical core, uncovered and syn-
thesized from numerous research findings, provides a concrete im-
age of what a successful teacher does in the classroom. Within the
technical core or common map of "instructional functions" are
seven categories. A brief discussion of each category and a list of
descriptors follow.

Variability

Teachers with this skill view teaching in pluralistic terms or,
more accurately, they demonstrate flexibility and adaptability in
their use of instructional techniques. A common misconception held
by many educators and often supported in professional journals is a
"one-strategy-that-can't-miss" philosophy. Upon careful analysis,
one strategy does not fit allstudents or teachers. What works well
with one group one day may not work with the same group the
next week. Consequently, teachers need a "pattern of teaching
techniques," including role-playing activities, concept attainment,
teacher demonstration, and the like. Indisputably, "procedures al-
ways affect outcomes" (30).

The continuum represented in Figure 1 graphically demonstrates
what Joyce and Weil (34) call a "cafeteria of alternatives" for
teachers. The range of strategies is not exhaustive, but it serves to
illustrate the broad base of alternatives from which teachers can
select. Oftentimes, teachen strive for the "perfect" strategy but
soon find that no one strategy can satisfy all types of learning. A
sad corollary is that without appropriate help, some teachers stop
-griving to improve and end up relying on a single strategy. Pro-
fessional growth requires that teachers become multifaceted learn-
ers; an awarmess of a continuum of teaching strategies is a place to
begin.

Small group activities such as panel discussions, learning cen-
ters, and games give students an opportunity to expend energy,
engage in decision making, overcome shyness, and interact. Cre-
ative dramatics and simulations encourage them to express their

13
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Figure 1
Continuum of Teacher Strategies

Teacher Concept
Demonstrations Attainment

re 4
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Guided Discussions Problem Solving
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Pure
Discovery
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lings, likes, and dislikes in an acceptable manner, often behind
! mask of a character. With assistance in how to take notes, the
tcher demonstration strategy, using advance organizers, can be-
me a more effective technique to use with students. Other strat-
ies such as concept attainment, inductive discussions, and
oblem solving engage students while enhancing conceptual
derstanding.
A word of caution is appropriate at this point. Adding new
tching strategies to one's current repertoire is an exciting, yet
k-taking, adventure. The cisks emerge because teachers and stu-
nts are attempting something newto adapt existing behaviors to

new strategy. Teachers must trust themselves and their students
be able to adapt after an adequate introduction and after the
ategy has been used several times. Also, as teachers and students
rticipate in student-centered activities the noise level in the class-
= is likely to increase because of more at tive student involve-
mt. Again, there is an element of risk, but trust will make
rseverance possible.
Studies of the use of a disproportionate number of drill activities
iicate that "more" is not necessarily better for producing learn-
; gains (57). By varying the combination of memory and drill
Irk with interpretation and synthesis, learning gains occur.
Furthermore, it has been shown that teacher movement and
eraction with students during guided practice sessionsin read-
;, for exampleresu7 in higher gain scores. There seems to be
effective substitute for teachers' active involvement with stu-

nts. Presence alone is not enough; teachers must act as catalysts
[earning is to occur (43). In fact, negative indicators suggest that
ten teachers grade papers during class time, students develop
;interest and lack the motivation to study the topic (63).
An expanded repertoire of teaching techniques enables teachers
become more flexible in their delivery of instruction as they

..ommodate the various learning styles. As the old saying points
t, "the best laid plans" have a way of yielding to interruptions-
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picture taking, loudspeaker announcements, and money-making
projects. The same is true for interruptions initiated wnen students
misunderstand the focus of the lesson. Contingency plans are there-
fore necessary and they do not come without some preparation.
Teachers need to have several options ready to ensure interesting
and worthwhile classes.

The teacher who is flexible and varies instruction

a. Changes the pace of instruction.
b. Considers students' needs and incorporates their interests in

lesson planning.
c. Uses community resources in presenting subject matter.
d. Provides opportunities for projects as a way to demonstrate

knowledge.
e. Develops a repertoire of teaching skills and activities.
f. Provides for adaptable classroom arrangements.

Enthusiasm and Interest During Instruction
Of the teaching behaviors, showing enthusiasm and maintaining

interest during instruction may be the most important. This
assumption is supported by research studies examined by Ryans
(60), Rosenshine and Furst (56), Medley (43), and Rosenshine
(54). According to other studies on teacher effectiveness, enthu-
siasm seems to be responsible for increasing recall, producing com-
prehensive learning gains, improving attitudes, and increasing
divergent thinking (62, 11). Walberg, Schiller, and Haertel (68)
found that enthusiasm positively affects learning; there is, in fact, a
100 percent correlation between teacher enthusiasm and student
learning.

The enthusiastic teacher
a. Smiles a great deal and makes learning fun.
b. Is alert and full of energy, excited about what is being

taught, exciting to listen to and watch.
c. Is motivated, motivates others, and shows interest in the

subject.
d. Maintains eye contact.
e. Modulates voice level by volume and rate.
f. Is involved.

Direct Instruction

Teachers who possess this skill are clear and use a variety of
explanations during presentations. The essential quality of effective

14



teachers is a concern for long-term goals. Each day becomes the
means for bringing students closer to these goals. Concerned teach-
ers teach with one eye on the future, never losing sight of the goal
of helping students become the best they can possibly become. In
the overall scheme, then, day-to-day events must be executed with
precision so that learning can take place. Students whose teachers
lack clarity of instruction do not clearly understind what is ex-
pected and do not know where they are going in terms of course
content. Deviance and confusion are likely to increase in classrooms
in which teachers (and students) are uncertain about expected out-
comes (37). It is each teacher's responsibility to make sure that
students understand the course objectives as they relate to the
sequence of events and the content to be learned, and to provide
the direction for moving toward a goal or goals.

Support for this teaching skill can be found in research on encod-
ing and decoding information. Teachers cannot assume that stu-
dents understand what they are saying because it may seem
obvious. When they instruct too rapidly, something happensstu-
dents become confused. They need to be prepared to say, "Wait a
moment, I have lost them." By reading the cues within each situa-
tion, teachers are in a better position to guide students toward
understanding the focus of the lesson (20).

Direct instruction is a necessary skill if students are to learn. The
teacher who uses direct instruction

a. Reviews procedures, information, and directions before mov-
ing to new material.

b. Gives simple, concise directions and may list them on the
chalkboard.

c. Rephrases questions, clarifies statements, and encourages
students to ask questions.

d. Uses many examples to explain a point in a less abstract and
confusing way.

e. Demonstrates (models) what will be done (25).
f. Paces lessons to coincide with varying learning rates (36).
g. Establishes smooth transitions from subject to subject and

situation to situation (2).
h. Expects students to learn and communicates this expectation.
i. Plans, including short- and long-term goals; identifies behav-

ioral performance objectives (68); and writes a description of
the methods, content, and evaluation systems.

j. Has organizational skills and attends to detail. Medley (43)
found that effective teaching is more evident in a structured,

15



well-organized environment. "Good organization ... is good
instruction" (8).

k. Explains how the work is to be done.
1. Adjusts instructional level to match student attention spans.
m. Structures lessons using teach and practice procedures.
n. Uses visuals, chalkboard, and several exampks to provide a

step-by-step approach when explaining information.

Task Orientation

Whether the term is task orientation, time on task, or academic
learning time (10), we operationally define it as time during which
students are actively and productively engaged in learning enter-
prises that can be traced to well-defined instructional objectives.
During this time disruptions are greatly reduced and students are
not idle and boredfor example, waiting for papers to be graded or
waiting for further instructions from the teacher. It should be noted
that in an average school year of 170 days, with 120 hours of
mathematics (based on one 45-minute period each day), students
are on task for a total of only about 37 hours (10).

This variable has significant implications for teachers who want
to become more effective in the classroom. Certainly if students are
encouraged to devote their full attention to academic tasks, they
thiAild learn. Some educators suggest that more academic learning
tasks would result in positive changes in achievement scores (10,
68).

Time on task may also include seat work with the teacher regu-
larly communicating with each student and monitoring individual
progress. Within a businesslike, structured environment, there are
choices, variety, and flexibility. There is, however, no question that
the teacher is the efficient manager of the instructional program,
the materials, and the students. This does not mean shedding one's
sense of humor at the classroom door. Laughing and joking are still
pleasurable activities, in the right amounts and never at student
expense. It is also important that teachers remember what being a
student was like.

The teacher who places an emphasis on task orientation
a. Plans activities that allow students to practice newly learned

skills.
b. Monitors activities closely to ensure that students are

completing the assignment.
c. Has students demonstrate skills to the class.

16
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d. Regularly reviews assignments with students and incor-
porates activities in the evaluation system.

e. Conducts the classroom so that less time is spent on house-
keeping chores such as taking attendance and distributing
books and more time is spent on developing learning skills.

Use of Interesting Questions

This teacher skill may be somewhat misleading. For this dis-
cussion, it relates to asking a broad range of questions that lessen
the threat of failure and invite all students to participate. Calling on
a student before asking a question gets all students involved, not
only those who know the answer (22). Embedded in the teacher's
questions are cues that enable students to know the cognitive task to
be performed. Kounin (37) stresses "withitness" during instruc-
tion. Teachers who teach in this way are in touch with what is
transpiring in the classroom. Sanders (60a) also makes helpful
suggestions for classroom questions.

Current research indicates that teachers ask more recall/
information questions than any other type-60 percent (24). They
ask probing questions only 20 percent of the time. Open-ended,
often without a right or wrong answer, probing questions invite
students to explore information and supply the appropriate concepts
and principles. Such questions are important because they improve
student responses and help them demonstrate their understanding
(69). As the instructional process shifts away from the teacher-
dominated classroom to one designed by the teacher with student
involvement, questioning strategies can become useful teaching
techniques.

The teacher who improves questioning skills
a. Prepares a list of questions for each lesson.
b. Examines the list of questions to ensure multiple levels of

thinking (that is, application, analysis, and evaluation.
c. Asks students to summarize and draw their own conclusions.
d. Asks "What would happen if ... ?"
e. Asks students to describe situations and examples.
f. Has students develop their own lists of questions about the

topic.
g. Uses wait time (described in the following section).

Use of Student Ideas

Using student ideas (4) is a positive statement to students that
their opinions are respected and the teacher is willing to incorporate

17
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them into the instructional sequences. Teachers who listen to their
students model traits of patience and understanding. They commu-
nicate that students are important and have worth and dignity.

Patience is as important for kindergarten teachers as it is for
sixth grade teachers. Students may not understand a concept the
first time it is presented, for example. Such patience and under-
standing are different from being a student's "pal," however. The
tea cher is in charge and never abdicates his/her position; this would
result in an agonizing year for both teacher and students. The
teacher's job is not to win a popularity contest, but to help students
bridge the developmental isthmus from childhood to adulthood. In
some cases, the teacher may be the only responsible adult model in
the student's life.

Many teachers firmly believe in the use of student ideas but have
difficulty implementing this skill. Since there is always time pres-
sure to cover a specific amount of content, teachers can compensate
by using wait time, a three- to five-second pause between questions
and responses during a lesson (58). The effects on both teacher and
student behavior are phenomenal.

The most important of these effects are as follows:

Teachers have more time to process comments and formulate
higher-order questions.
Students have time to think about the topic and how they
feel about it.
The level of student confidence increases.

Finally, planning a time for discussions is a must, perhaps not
every day, but certainly sometime during the course of a week.

The teacher who uses student ideas
a. Regularly solicits suggestions or examples from students dur-

ing class discussions.
b. Has students bring examples from home to supplement class

material and asks them to comment on each example.
c. Has groups of students plan activities for each unit of study.
d. Has students anonymously comment on or evaluate each

unit.
e. Uses a suggestion box.

Use of Noncritical Remarks

This teacher skill determines the emotional climate of a class-
room and thus influences learning (61). When teachers harshly
rebuke students for disruptive behavior, a negative learning climate

18
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results. Despite a lack of data for the notion that a positive learning
climate increases student learning, there is sufficient data to support
the reversea negative classroom climate impedes learning (61).

Students believe in justice and fairness. Wise teachers therefore
avoid having "pets." All learners are different, and although it
may be .empting to single out "good" students because they are
polite, cooperative, and eager to please, students quickly sense
injustices. When teachers handle student responses and questions
positively and enforce class rules consistently, students are likely to
consider such treatment impartial and fair.

The teacher who avoids using critical remarks

a. Works to develop a vocabulary of praise words (such as
"Good comment," "Interesting idea," "Nice suggestion,"
"Great job").

b. Tries to identify something positive about each student and
cultivates that trait.

c. Remembers that praise motivates and encourages students to
learn.

d. Plavides rewards (verbal and other types) in class routine.
e. Provides corrective feedback.

SUMMARY
Taken together, the seven categories within the technical core

provide prescriptive guidelines for teachers. Many of the guidelines
overlap and are complementary. It is our hope that the technical
core will help teachers discover the most worthwhile instructional
behaviors. "To teach is to be able to excite students with informa-
tion and ideas and to foster in them a lifelong desire to seek
information and to discover ideas on their own" (14).

Professional self-improvement requires a passion for excellence
and a desire to be successful with children. "Great teaching de-
mands not only hard effort and dedication, but also a profound
belief in the importance of learning" (59, p. 49). In other words,
hard work combined with commitment and zeal for teaching trans-
lates into greater competency and effectiveness.
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CHAPTER 2
A Teach-Practice-Apply Model

To help teachers expand their teaching repertoire, a clear focus
and appropriate guidelines are necessary. Our focus is on helping
teachers acquire and master additional delivery systems. Appro-
priate guidelines usually appear as models; several excellent models
are currently in use. Among the more notable are Hunter's instruc-
tional improvement model, Hunt's flexibility model, Joyce and
Showers's coaching model, and Rosenshine's direct instruction
model. In addition, expanding on Hunt's notion of flexibility,
Joyce and Weil compiled a comprehensive description of alternative
teaching methods. While each of these models has exceptional
merit, we believe they lack the conceptual simplicity necessary to
help teachers effect change. We propose the Teach-Practice-Apply
(TPA) model as an alternative that we believe is conceptually clear
enough to allow educators to improve their existing teaching
capabilities.

Before explaining the TPA model, this chapter presents an over-
view of three general factors necessary for all levels' of instruction.
Then it describes the Teach-Practice-Apply model as a strategy for
educators attempting to expand their instructional effectiveness. Fi-
nally, it describes the TPA model in relation to the seven identified
categories of effective instruction.

CONTENT, THEORY, AND STRATEGIES
Successful teaching largely depends on expertise in three areas

broadly classified as knowledge of the content area being taught,
knowledge of teaching and learning theory, and the ability to select
and use appropriate teaching strategies (16, 38, 46). Recent reform-
ers have advocated circumventing the traditional teacher education
program by inducting content experts into the profession who lack
pedagogical training, but they also lack the essential categories of
theory and knowledge of the instructional delivery process In 1964,
for example, 1,000 liberal arts and science graduates were em-
ployed by the Chicago school district. By the following spring only
167 remained (31). Because of the multidimensional demands
placed on teachers, content knowledge is not enough.
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Similarly, knowledge of learning theory is necessary. But if
teachers are to reach curriculum goals, they also need a knowledge
of content and appropriate instructional delivery systems. All teach-
ers have experienced instructional situations, such as in-service ses-
sions, in which the leader understood the way students learn, but
could not relate that knowledge to each curriculum area.

Finally, knowledge of teaching strategies alone also is insufficient
to produce learning. While teachers are encouraged to use
manipulatives in the instructional process, Elkind (21) noted that
too frequently teachers do not understand the content well enough
to direct the use of the manipulatives.

Clearly, then, all three general factorscontent, learning theory,
and strategiesare necessary for effective instruction. While we
acknowledge the importance of all three, we are assuming that
teachers using this text are content experts and that they have a
basic understanding of the theories underlying the teaching/
learning process.

TEACH-PRACTICE-APPLY (TPA)
The Teach-Practice-Apply approach developed by Cooper and

others (12) seems to offer a clear conceptual basis for effecting
instructional improvements. Although these educators advocated
teach, practice, and apply as a form of direct instruction in the
context of teaching reading skills, the model is applicable to other
curriculum areas. The following pages describe the steps of the
TPA model and demonstrate its applicability beyond reading.

While the TPA model can best be described by discussing each
component separately, the authors must note that there is often
overlap between each of the components (12).

The Teach

The teach component is the part of a lesson that presents stu-
dents with what they need to know. The focus is on the teacher who
uses media and materials, explains, and demonstrates while in-
troducing the new topic. The purpose of the teach is to increase the
clarity and vividness of small and large group presentations. During
this component, the teacher also relates the current information to
knowkdge and skills from previous lessons and the students'
experiential backgrounds. Several terms such as "leading,"
"directing," "showing," and "telling" are somewhat synonymous
with the systematic instruction that occurs. A set of teacher skills
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(clarity of instruction, enthusiasm, use of questions, interaction
with students, and varied instructional strategies) are used to create
a set of student behaviors and responses (55).

Most instructional sessions should begin with a teach. That is,
the teacher should take time to introduce concepts or skills in such a
way that students develop a level of understanding necessary for
successfully completing the ensuing assignment. A brief example
illustrates how a student teacher failed to provide appropriate
instruction before assigning student seat work. The student teacher,
responsible for a long-i spelling lesson, began the lesson by stating:
"Get out your spelling books and do dot two and dot three. I'll be
at my desk if you have any questions." She did not introduce the
focus of the assignment, nor did she ensure that students possessed
the skill necessary to successfully complete the task. In effect, the
assignment, rather than the teacher, taught the students. According
to Good lad (26), this approach to teaching is "so consistently repet-
itive" in classrooms across America.

The length of the teach portion of the lesson varies. A teacher
planning to use the demonstration strategy will have a relatively
long teach. Conversely, a teacher introducing a student-centered
activity or an inquiry activity will have a relatively brief teach and
will allocate more time for practice and apply activities.

The Practice

The second component of the lesson provides opportunities for
students to "practice" what has been presented by completing work
directly related to the lesson topic. The practice component of TPA
shifts the focus of the lesson from the teacher to the students, who
are more actively and productively engaged. Thus the teacher is
responsible for planning and implementing the learning tasks that
allow the students to practice skills presented during the teach
component of the lesson, and the teacher is responsible for monitor-
ing the students' practice work. Monitoring student activities en-
sures that each student is completing the task and understands the
skill being practiced (55).

The student teacher cited in the spelling lesson, for example,
could have first introduced or taught the long-i skill developed in
the "dot two and dot three" exercises. During the teach component
of the spelling lesson, she could also have related the skill to pre-
vious instruction in order to provide a mindset for learning. To-
ward the end of the teach she could have had the class respond to
one or two items in each of the dot activities. Only after she

22



provided an adequate teach should students have been allowed to
proceed with the assigned practice. Because students have a
propensity for perceiving and practicing skills incorrectly, teachers
should actively monitor their practice, intervene when they are
responding incorrectly, and provide reinforcement when they com-
plete the skill correctly. Good lad found that, in some classrooms,
the "feedback-with-guidance associated with helping students to
understand and correct their mistakes was almost nonexistent" (26,
p. 467).

The Apply

In the apply component of TPA students begin to use the skill
either with less teacher supervision or with teacher encouragement
to use the skill in broader contexts. As soon as students have
demonstrated a reasonable grasp of the skill, the teacher should
provide learning activities that encourage them to apply it in related
areasthat is, apply what has been presented and practiced in
class. In the spelling example, the teacher could ask students to
develop r list of additional words producing the long-i sound. Fur-
ther, students could classify the words by the letter combinations
creating the sound. Thus students might produce categories with
letter combinations such as "ie" and "igh." The opportunities to
learn related information dealing with the long-i sound would mean
students are engaged in academically relevant tasks.

Homework assignments, too, may be characterized as an
application activity because students are functioning with consid-
erably less teacher supervision. Also, creative assignments requiring
higher-order thinking may be classified as application activities as
students use the new skill in different ways.

TPA OVERLAP, SPIRAL, RETEACH
As stated earlier, the Teach-Practice-Apply components overlap.

Consequently, there is an element of practice in both the teach and
apply components. Similarly, a good teach will include aspects of
the other components. Figure 1 uses a Venn diagram to illustrate
this overlap.

In addition to the overlapping, a spiraling effect also occurs as
the Teach-Practice-Apply model is implemented. Bruner (9) ad-
vocated a spiral curriculum in which basic concepts are presented
with a greater level of complexity and sophistication at each higher
grade level. David Ausubel's (3) advance organizer concept is also
based on the premise that instruction at any level must be related to
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Figure 1
The Overlapping Nature of the Teach-Practice-Apply Model

(TEACH
Establish set
Give directions
Deliver instruction
Include review

APPLY
Assign independent work
Provide extension activities
Link skills/content
to new areas
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PRACTICE
Stengthen skills/concepts
Monitor student work
Reinforce students
Provide corrective k



underlying, supporting facts, skills, and concepts. The TPA model
supports these contentions as it provides a mechanism for moving
from one instructional level to the next (see Figure 2). For example,
in an elementary math class the teacher can relate the practical
application of a previous lesson focusing on adding decimals to the
current lesson of adding prices of four different items from a toy
catalog. During the teach portion of the lesson, the teacher can
extend learning from the previous level that focused on the place-
ment of the decimal and properties of addition to estimating an-
swers and including the dollar sign in th,.: answer. Students can
then be provided practice using the toy catalog. Finally, application
activities can be included to strengthen and broaden previous and
current understandings as students plan a budget for one month
based on their allowances.

In the event the teacher notices that students are experiencing
difficulties, a lesson can be designed to reteach the skill or concept
before moving to the next level (see Figure 3). The reteach loop can
be implemented quickly, and normally results from feedback during
the practice and apply phases. Before planning the reteach, the
teacher should reassess students' attitude, learning mode, the
instructional setting, and the difficulty level of the task. Thus the
TPA model can be used to move students comfortably through the
curriculum while providing opporturities for reteaching when
necessary.

The Teach-Practice-Apply model encourages teachers to be flex-
ible while allowing them to retain control of their classrooms. That
is, teachers can use a variety of strategies and still ensure that the
essential instructional elements remain. For example, inquiry is an
inductive teaching strategy that is considerably different from the
traditional deductive lecture strategy. An inquiry lesson should be-
gin with the teach portion in which the teacher introduces the
lesson, provides an appropriate mindset or focus, and provides
directions for student investigations. Because inquiry is based on
problem solving, the teacher should help students understand the
problem, identify appropriate questions to answer, and discuss the
types of resources available (65). Thus the teacher uses the teach
component of the lesson to provide appropriate clarification and
direction for student work as well as to convey necessary content.
During the practice portion, students, under teacher guidance and
monitoring, examine resources and collect data. They also analyze
the data in relation to the problem and the research questions under
consideration. During this phase, students are practicing problem-
solving skills, and in effect, mastering content through the process
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Figure 2
Spiral Nature of the Teach-Practice-Apply Model*
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Figure 3
A Reteach Loop
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of collecting, analyzing, and evaluating information.
In the TPA model the emphasis is on the application of knowl-

edgenot merely "knowing" itand application occurs at two
levels. First, as students participate in the inquiry activity, they are
likely to discover application-type information. That is, they are
likely to discover that the problem and data apply to other aspects
of their lives. Second, the teacher should reconvene students at the
end of the activity in order to debrief them and thereby provide
closure. During this component, the teacher should help students
apply findings to other areas (generalize) and ensure that they
consider the tentative nature and validity of conclusions. In the
inquiry example, the apply portion of the TPA model overlaps and
occurs during both the practice and the apply components.

The TPA model is a paradigm that retains the best of direct
instruction while allowing the teacher the flexibility necessary to use
a variety of deductive and inductive instructional techniques (67).
Although the TPA components are deliberately planned, the
emphasis and time provided for each component vary with the
differing teaching methods used and concepts developed. For exam-
ple, a deductive lesson would have considerably more time allocated
to the teach portion, while an inquiry activity would have more
time allocated to the practice portion.

TPA AND EFFECTIVE TEACHING
Chapter I presented effective teacher findings from several major

research studies. It ended with a list and a brief discussion of seven
categories of teacher behaviors i. It were synthesized from the stud-
ies cited (see Figure 4). The seven categories of the technical core
relate to and support the three general factors presented earlier in
this chapter (content, theory, strategies) as well as specific aspects of
the TPA model. This portion of the chapter describes the general
relationship between the seven categories and the Teach-Practice-
Apply components.

Variability

Variability, or more accurately the ability to use a variety of
instructional techniques, is the basis of the rationale for the TPA
model and for this text. Effective teachers are flexible in that they
possess a variety of instructional delivery systems necessary to meet
the broadly varying demands of an increasingly diverse student
population. We believe that teachers can improve their effecti, eness
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Figure 4
A Technical Core and TPA

Technical Core
(Effective Instruction)

Teach Practice Apply Comments

Variability X X X Includes
(Instructional Alternatives) Planning

Enthusiasm X X X Assumed
Direct Instruction X X

Task Orientation X X X
(Time on Task)

Interesting Questions X X

Use of Student Ideas X X

Noncritical Remarks X X X

NOTE: Effective instruction requires planning. Therefore, the
effective teacher must plan appropriately to ensure that
these elements occur.

by expanding their repertoire of instructional delivery syst .ms and,
as a result, begin to view the instructional process in pluralistic
terms.

The TPA model is designed to provide the framework for teach-
ers to use as they acquire and strengthen additional strategies.
Remembering that most instructional practices are characterized by
teacher talk (teach) and student seat work (practice), several ave-
nues exist for immediate improvement. Bennett and others (5)
found that very little class time was used for extending skills devel-
oped in most classrooms. One immediate technique to improve
instruction via the TPA model would be to include an application
activity for each lesson. Additional techniques should then include
the use of alternative strategies during the teach as well as the apply
portion of the lesson. For example, rather than overusing teacher
talk, which is often associated with the lecture, the teacher might
begin the lesson with an inductive activity, asking questions to draw
on students' knowledge from prior lessons and their general back-
grounds. A brief presentation summarizing and extending the dis-
cussion to a new level of understanding could follow, ending with
an explanation of the practice portion of the lesson.

Following the teach, the teacher selects appropriate practice
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activities. Here, too, the teacher can improve the variability of the
lesson by varying the practice activities. These could include tra-
ditional seat work or action activities such as gathering data in the
library, thus practicing reference and inquiry skills.

The TPA model encourages teachers to view the instructional
process in three phasesteach-practice-apply. As they begin to fo-
cus on altering and expanding instructional techniques within each
of these phases, teachers are encouraged to use a variety of
techniques.

Enthusiasm

The TPA model does not directly address the second category of
the technical core, enthusiasm. However, we believe that teachers
will become more enthusiastic when they see themselves modeling
an expanded repertoire of teaching behaviors and also see the
resulting positive student responses. Indeed, much like the Haw-
thorne effect that occurs when individuals become part of an experi-
ment, the enthusiasm resulting from teachers' attempts to begin
improving their professional skills will translate into an increased
level of enthusiasm for themselves and their students.

Direct Instruction

Direct instruction focuses on the clarity and organization of the
teaching act; it relates specifically to the teach phase of the TPA
model. The teach phase encourages teachers to focus on presenting
information and directions clearly, relating current instruction to
prior instruction, using sufficient examples, and communicating
expectations. We believe, however, that the teach portion of the
TPA model goes well beyond the reliance on the lecture strategy
suggested by direct instruction. Teachers can present information
using deductive strategies (lecture) as well as inductive strategies
(discussion, inquiry) as they plan and deliver instruction during the
teach portion of the TPA model. Thus we envision them designing
teach portions of their lessons that go well beyond a singular reli-
ance on the lecture; we envision them enhancing their flexibility as
they use alternative "teach" strategies.

Task Orientation

Also referred to as time on task, task orientation relates to the
extent to which students are involved in instructional activities.
During the lecture, teachers are usually the only individuals in
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volved. Students may occasionally tune in, but most often they are
tuned out. For this reason alone, the use of alternative strategies
during the teach portion of the lesson makes sense. The practice
phase also needs alternative strategies, however. Traditional prac-
tice activities center around worksheets and assigned pages in the
text. When these activities are overused, students tend to spend less
time on such assignments and become bored. Rather than taking
time to complete the assignments as accurately as possible and gain
better understanding of the skill, they frequently rush through them
as quickly as possible. The real task in their minds often becomes
one of completion rather than of learning.

For this reason we encouarge teachers to consider expanding
their repertoire of instructional delivery systems during the practice
sessions and thereby increase task orientation. Practice can exist in
many forms. Ditto sheets may be used, but experiments,
manipulatives, language experience stories, and active research are
among the alternatives to consider. The variety will enhance stu-
dent motivation and result in more on-task behavior.

Use of Interesting Questions

Questioning strategies during the teach phase are useful to
encourage students to participate. They allow teachers to evaluate
student understanding, maintain student accountability, and
encourage students to relate the topic of the lesson to their personal
experiences. The TPA model supports research on effective
questioning by encouraging teachers to ask questions that relate
new information to previous lessons. Further, teachers should ask
questions to check for student understanding before assigning prac-
tice work.

Teachers can also enhance instructional effectiveness by awcing
questions during the apply portion of the lesson. Questions such as
"How might this skill be applied to . . .?" or "Where else might
you see examples of this?" will facilitate application of learning.

Use of Student Ideas

Students need to feel that they are important and that their ideas
are valued. Research indicates that effective teachers establish an
atmosphere that accepts student ideas.

The TPA model provides opportunities to solicit student input
primarily during the teach and apply phases. Through questioning
and establishing a general notion that students can raise questions,
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teachers should deliberately include opportunities for formal student
input during these phases. Further, expanding their teaching rep-
ertoire beyond teacher talk and student seat work will require
teachers to include delivery systems that encourage student input
and interaction.

Use of Noncritical Remarks

Accepting student ideas contributes to the classroom climate, as
does the use of noncritical remarks. We believe that teachers must
develop a warm, nurturing classroom environment. Thus in plan-
ning, delivering, and monitoring instruction, they must provide
positive, corrective feedback in a way that maintains expectations
but does not cause students to fear teacher feedback.

The TPA format does not directly address this issue. Indirectly,
however, teachers need to focus on the use of noncritical remarks
during the practice phase when monitoring student practice work.
Other opportunities to use noncritical remarks occur during ques-
tion-and-answer periods of teach and apply phases when teachers
elicit student responses and input.

SUMMARY

To improve their effectiveness, it is essential that teachers con-
sider recent research findings on behaviors that are positively re-
lated to enhancing the learning condition (13). The TPA model
directly relates to effective teaching research on the categories of
variability, direct instruction, task orientation, the use of interesting
questions, and the use of student ideas. The TPA model indirectly
supports the categories of enthusiasm and the use of noncritical
remarks. As they implement the TPA model, teachers can be as-
sured that they are exhibiting the skills and behaviors identified by
research on effective instruction.

Our concern is not limited to the example of teaching spelling,
given earlier; it extends to the broader issue of the quality of teach-
ing. In both the traditional and the direct instruction approaches,
teachers rely heavily, if not exclusively, on lectut and student seat
work. An observer in such a classroom would find students who are
relatively passive and whose needs and interests appear to be
secondary to the academic focus of the lesson. The Teach-Practice-
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Apply model provides teachers with the essential framework to
achieve their highest instructional effectiw ness and to maximize
student achievement. It also provides the framework for encourag-
ing flexibility. It incorporates and extends the key elements of direct
instruction and other characteristics of effective instruction. It can
help ensure that topics are taught, practiced, and applied.

For the authors, the pedagogical sequence of teach, practice, and
apply needs to remain foremost in teachers' minds as they make
instructional decisions about the teaching act. Good teaching is
inherent in the TPA model, and teachers would do well to consider
it as they strive to reach their instructional best. The TPA model
provides the mindset we feel is necessary as teachers attempt to
expand their repertoire of instructional delivery systems.
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CHAPTER 3
Concept Attainment

DESCRIPTION

Teachers anxious to add a new teaching strategy to their rep-
ertoire might begin with the concept attainment strategy. Joyce and
Weil (34) presented this model as an inductive means of helping
students learn specific concepts. To use this strategy, the teacher
must provide a clue about the concept being developed, following it
with a series of related positive examples and negative (non-) exam-
ples. Students must analyze each example as it relates to the initial
clue. After presenting a minimum of eight sets of positive and
negative examples, the teacher asks students to name additional
ones and then "guess" the concept. The teacher helps students by
guiding them through the examples tc reconstruct their thought
processes. In other words, students analyze how their thought pro-
cesses evolved as they listened to each example. This aspect of the
activity encourages students to use problem-solving strategies; it
also reinforces the characteristics of each example as it relates to the
concept.

Joyce (32) demonstrated the concept attainment strategy at a
workshop, providing the clue "an item people wear" for the con-
cept "necklace." He began identifying positive and negative exam-
ples by selecting workshop participants who were either wearing or
not wearing necklaces. After asking eight individuals with necklaces
and eight others without them to stand, one at a tir. and alternat-
ing between positive and negative exampks, he asked the remain-
ing participants to give additional examples. Then he asked
participants to identify the concept. Finally, he helped participants
reconstruct their thought processes as they reviewed each positive
and negative example.

We have modified Joyce and Weil's concept attainment model
slightly and have added another step (see Figure 1). We suggest
that, in this step, teachers briefly discuss the relationship between
each of the positive and negative examples a:id the concept. This
provides the teacher with an opportunity to reinforce the attributes
of each concept without the pitfalls associated with "preaching."
For example, one teacher provided positive and negative examples
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Figure 1
Concept Attainment Steps

Step Description

1. Present clue

2. Present positive and
negative examples.

3. Students identify additional
examples.

4. Students identify concept.

5. Reconstruct the thought
processes.

6. Discuss each example as it
relates to concept.

7. Followup activity.

Provides a mindset (Teach)

Alternates sequence with the
best clues first (Teach)

Provides feedback for
teacher and involves students
(Teach)

(Teach)

Strengthens problem-solving
skills (Practice)

Nonpreaching teaching
(Practice)

Extends concept (Apply)

of food that is good for the teeth, using a series of magazine illustra-
tions. Most children have heard many times that sugar and other
items are bad for their teeth. Using such items as negative exam-
ples, the teacher asked why they were in the negative category.
Because students responded with "the party line," the teacher did
not have to assume the role of preacher. The teacher reinforced the
concept attainment strategy at the apply level by 'providing pairs of
students with sheets of paper containing outlines of two teeth. Stu-
dents were required to make collages within each outlineone of
items good for the teeth, the other of those bad for the teeth.

CONCEPT ATTAINMENT AND TPA

The Teach-Practice-Apply format can easily be applied to the
concept attainment strategy (see Figure 1). The teacher assumes
direct responsibility for the lesson when presenting the clue, the
directions for proceeding, and the examples, and when structuring
the followup discussion.

Practice occurs as students discuss their thought processes and
the attributes of each example. They examine and strengthen their
knowledge related to the concept during the discussion.

Apply activities should be structured to follow the concept attain-
ment strategy. In the preceding example, students made tooth col-
lages. Another excellent application activity requires students to
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collect pictures or words of additional examples. At a more
challenging level, students might develor their own activity using
the concept attainment strategy for a re,ated concept. In other
words, they could develop their own clues and positive/negative
examples as a means of applying a concept developed during the
initial teach.

ADDITIONAL EXAMPLES
Health

Another activity using the concept attainment strategy relates to
the healthy care of the heart (66). The teach portion of the lesson
should begin with a clue, "I'm going to show you examples about
keeping a part of your body healthy." The teacher should then
show eight positive and eight negative examples in an alternating
sequence. Figure 2 gives positive and negative examples (pictures of
items or actual items can be used).

Figure 2
Positive and Negative Examples of Healthy Heart ire

Positivr, Examples Negative Examples

Jump rope Cigarettes
Banana Salt container
Stethoscope Potato chips
Running shoes Sugar container (bag)
Apple TV set
Blood pressure cuff Butter carton
Ball (soccer) Obese person (picture)
Swimsuit Soft drink can (nondiet)
Scale Candy bar
Low-fat milk Coffee
Vegetable oil Beer container
Orange j,_:ce Solid shortening or lard

After presenting the examples, the teacher should ask students to
identify additional examples, after which they name the concept.
The two discussion steps (practice) folk w; students first reconstruct
their thought processes and then discws the relationship between
each example and the concept, healthy heart care.
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At least one application activity should follow the concept attain-
ment lesson. Students could develop posters, write TV commer-
cials, design a survey to assess healthy heart habits in the
community, or write a public service announcement (PSA).

Capitalizing Proper Nouns

Rather than beginning new skills by referring to a language arts
text, teachers can use the concept attainment strategy. A second
grade teacher began a series of lessons on capitalization rules for
proper nouns by having students dictate a lanTuage experience
story about all the people they knew. As students generated ideas,
the teacher wrote them on the chalkboard. When the sto:y was
finished, the teacher began the teach portion of the lesson with the
clue: "I'm going to circle letters that are examples of a certain type
of word. I will underline letters that are not examples. You must
try to determine the special type of word." She began by circling a
capital letter of a proper noun in the language experience story. She
followed this by underlining the first letter of a word not capital-
ized. Then she identified additional positive and negative examples.
The concept attainment procedure continued as students contrib-
uted additional examples from the language experience story.
Identification of the concept followed.

The teacher then led students through two discussions to help
them practice and strengthen their knowledge. First, they discussed
their thought processes. Second, they discussed each of the exam-
ples as they related to the concept, capitalizing proper nouns.

An application activity required students to apply the skill in
their own stories about an imaginary family that had recently
moved into their neighborhood.

Needs and Wants

Social studies instructional units for primary grade students usu-
ally include a consideration of the concepts needs and wants. One
teacher's concept attainment lesson illustrated basic human needs
with positive examples and wants with opposing examples (since the
term "negative example" is not appropriate here, the term
"nonexample" should be used). Because young children seem to
"need" everything, a lesson of this type can help them differentiate
essential needs from items that are really wants. The activity also
enables children to use the term "need" more accurately.

The teacher began the first lesson with the clue "The following
examples and nonexamples should help you think of an idea nec-
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essary for all people." Examples and nonexamples included pic-
tures of the following:

Examples Nonexamples
House (shelter) Kite
Cooked chicken (food) TV set
Jeans (clothing) Gold necklace
Shoes (clothing) Mink coat
Apple (food) Sailboat
School (education) Mercedes Benz
Mother hugging infant (love) Dishwasher
Police officer (security) Expensive watch
Exercise equipment (health) Ice cream cone
Water (food) Soft drink

After illustrating examples and nonexamples in alternating se-
quence, students were asked to provide additional examples for
each category. They were then asked to name the concept. Because
students had not considered the terms "needs" or "wants" prior to
this lesson, they replied with synonymous terms and descriptions.
After they described the concept, the teacher used the terms
"needs" and "wants."

In the next step students reconstructed their thought processes.
They were asked to indicate what they thought when viewing the
first example, and how their hypotheses were reinforced cr altered
with the presentation of ensuing examples and nonexamples.

The teacher began the next step (practice), discussing each
example as it related to the concept. She asked why a house was a
need, and for examples of shelters that could also satisfy this need.
Responses included cars, tents, and apartments. During the course
of the discussion the teacher also compared jeans and other nec-
essary clothing with fur coats and other clothing luxuries. This
enabled students to examine the subjective differences of seemingly
related items. In this way, they had to determine when items nor-
mally classified as food, shelter, or clothing might be classified as
wants or luxuries.

This lesson occurred during the famine in northern Africa. As
an application activity students were required to make a list of
needs and wants appropriate for starving Africans.

Fractions

Oftentimes, teacher., tell students names for concepts; this is not
uncommon when teaching fractions. Instead of giving students the
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definitions for equivalent fractions, the teacher can use the concept
attainment strategy to assist students in remembering the meaning
of such fractions. First, the teacher provides the clue: "I am going
to write pairs of fractions on the chalkboard. Try to tell me what
the positive and negative examples illustrate. Can you tell me the
difference?" Next she/he presents the following positive and neg-
ative examples:

Positive Examples Negative Examples

9/12, 3/4 7/16, 1/3
2/8, 1/4 1/5, 3/10
7/14, 1/2 2/10, 2/5
2/10, 1/5 1/7, 1/4
1/8, 2/16 3/4, 10/12
1/2, 4/8 1/2, 1/3
1/3, 2/6 3/4, 2/6
1/6, 2/12 8/10, 1/9

Then students should discuss why the positive exampl are equiva-
lent fractions. For example, in the fractions 9/12, 3/4, each member
of the pair is written differently, but they are equivalent. The
fraction 9/12 can be renamed to 3/4, so both have the same value
and are called equivalent fractions.

An application activity might ask students to identify equivalent
fractions and prove that if the cross-products of the two fractions
are the same (equal), these fractions are equivalent.

Exampk: 3/4 = 6/8 (3 x 8 = 4 x 6)

One form of the fraction is in its lowest terms and the other form is
not. By identifying po itive and negative examples, students can
better understand the ..eduction or simplification process (2/10 to
1/5) of fractions. After discussing the simplification process of 2/10
to 1/5, students recognize that the two fractions are the same or
equivalent.

APPLYING YOUR KNOWLEDGE

An instrument entitled "Applying Your Knowledge" follows the
teaching strategies discussed in Chapters 3 through 8. These in-
struments are designed to help teachers practice and apply the
strategies using a step-by-step format. We ask teachers to complete
each task as a means of strengthening their understanding of the
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teaching strategies presented in thcse chapters. Each chapter has
several applicatien tasks; completing them will help teachers
achieve a greater level of independence. In the final analysis, in-
dividual teachers' effectiveness will be judged in terms of how well
they use the strategies in their own classrooms. As with any new
skill, the first attempts may feet awkward and uncomfortable.
Persistence and pm tice will help both teachers and students !earn
to use the strategies effectively.

Applying Your Knowledge

I. Develop a concept attainment lesson for the vowel-vowel pho-
nics rule in which the first vowel is long and the second vowel
is silent.

A. Clue

B. Positive Examples Negative Examples

1. eat 1. spread
2. mail 2. friend
3. leaf 3.

4. 4.

5. 5.

6. 6.

7. 7.

8. 8.

C. Statement requiring students to provide additional examples:

D. Statement requiring students to name the concept (rule):

E. Discussion question(s) for reconstruc'ing the thought
process:

1.

2.

F. Discussion questions for examining each example:

1.

2.

3.
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G. Followup activity (apply):

II. Develop a concept attainment activity for "energy sources."
A. Clue:

B. Positive Examples Negative Examples
1 1.

2. 2.

3. 3.

4. 4.

5. 5.

6. 6.

7. 7.

8. 8.

C. Statement eliciting additional examples:

D. Statement eliciting concept name:

E. Discussion question(s) for reconstructing the thought
process:

1.

2.

3.

F. Discussion questions for examining each example:
1.

2.

3.

G. Followup activity (apply):

Ill. Develop an activity requiring students to develop a concept
attainment activity

A. Concept(s):

B. Directions for students:
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ANALYSIS GUIDE

Each chapter also includes an "Analysis Guide," designed to
serve as a personal evaluation tool. We suggest that when planning
and teaching each new strategy, teachers take a little time to
personally evaluate their efforts. This will allow them to judge their
performance in relation to the steps explained in the chapter. We
also suggest inviting other teachers to observe them. Peer input
using the checklist can assist in evaluating their effectiveness as
teachers practice a specific strategy in their classrooms.

Analysis Guide for Concept Attainment

Did (I) the teacher Yes No N/A

1. select an appropriate concept?
2. present a clue?
3. provide an appropriate clue for

students?
4. provide an appropriate clue for the

concept?
5. present positive and negative

examples in alternating sequence?
6. present at least eight positive and

eight negative examples?
7. present the best examples first?
8. ask students to identify additional

positive examples?
9. ask students to identify additional

negative examples?
10. ask students to name the concept?
11. provide the correct concept name

(may not be necessary)?
12. ask students how their thoughts,

"guesses" changed with each
example?

13. ask students to state how each
example relatod to the concept?

14. ask students to indicate situations
where an item in one category
(positive or negative example) might
be reclassified or might not apply?

15. provide an activity that either
strengtiened or extended students'
knowledge of the concept?
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CHAPTER 4
Teacher Demonstrations

DESCRIPTION

The primary aim of the teacher demonstration strategy, coupled
with advance organizers, is to improve the effectiveness of group
presentations. The goals and assumptions of this teaching model
are to convey large amounts of information in a meaningful way in
a relatively short period of time.

The teacher demonstration strategy is a form of direct instruc-
tion, which is teacher-centered (49). It provides students with
opportunities to observe the teacher modeling skills and then allows
them time to practice and apply these skills. With the motto "What
is not taught is not learned," the demonstration model appears to
offer promise for improving instructional performance and student
learning. The increased rhetoric concerning academic learning of
recent years has contributed greatly to the perceived effectiveness of
direct instruction (15, 47). Using this strategy, the teacher articu-
lates learning goals and makes presentations that illustrate what is
to be done during the practice session.

The teacher using the demonstration strategy first presents a
mindset and then becomes the explainer. The strategy is predicated
upon dir.xt communication between the teacher, who is
"... responsible for presenting what is to be learned" (34, p. 76),
and the students, who master the ideas and information presented.
Second, the teacher models skills to be mastered. The demonstra-
tion strategy is a deductive approach in which the teacher presents
the concepts and principles directly to students rather than having
students discover and rediscover them. Rosenshine reports that
"students who receive the instruction directly from the teacher
achieve more than those expected to learn new material or skills on
their own ..." (55, p. 336).

The teacher demonstration strategy provides the scaffolding for
accommodating unfamiliar information that is then assimilated into
the students' existing cognitive structures. The teacher "rehearses"
for students the information they are expected to learn and the skills
they are expected to master. In addition, before the lesson begins,
the teacher presents advance organizersstatements phrased at a
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higher level of abstraction than the learning task itself. Advance
organizers provide the focus for the lesson and help students "see"
where they ate going. For example, when introducing beginning
math concepts, it is essential that teachers treat mathematics as a
language with its own symbols, signs, rules, and vocabulary. With
this preparation, learning such new material can begin to have
meaning.

TEACHER DEMONSTRATIONS AND TPA

In an effort to explain information and demonstrate skills to be
learned, the demonstration model, with advance organizers, uses a
deductive approach to learning. The sequence of instruction is from
the top down. That is, it starts with the teacher presenting a broad
view of the concept (a definition) and moves to specific situations,
events, and examples. The teacher demonstration strategy can eas-
ily be explained using the TPA format (see Figure 1).

Figure 1
Teacher Demonstration Steps

TPA Phases Instructional Behavior

Teach

Practice

Apply

a. Present advance organizer(s) (orally or in
written form).

b. Present concept and provide instructions.
c. Demonstrate skills (use material, ask

students questions).
d. Solve sample problems.

a. Ask questions.
b. Assign problems.
c3. Observe how students solve problems,

practice skills.
d. Monitor students' work.

a. Assign extension activities/problems.
b. Ask questions.

The first phase of the demonstration model is the teach. This
begins by presenting the advance organizers. The teacher may start
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by telling the students that yesterday the class talked about acid
rain and today is going to talk about another pollutant in the
environmentsulfur dioxide. The advance organizer for the day
might be the following: All living things are interrelated with, and
interdependent upon, other living and nonliving things within their
environment. The purpose of advance organizers is to integrate
previously learned information with new information. They are
taught and prepare students to receive and use new information in
a systematic fashion.

In addition to presenting advance organizers during the teach,
the teacher presents the information or demonstrates the skills to be
learned. As part of the demonstration, the teacher provides detailed
instructions and thorough explanations as students actively observe
and listen. The key to motivating students to listen during the
demonstration is meaning. This is ultimately achieved when teach-
ers connect what they demonstrate in the teach to the activities
students will engage in during practice and apply phases of the
lesson.

Phase two, practice, occurs when students have an opportunity
to replicate the teacher's demonstration. For some educators, this
phase is called guided practice or teacher-led practice. During this
phase of the lesson the teacher provides students with corrective
feedback to ensure a high success rate. The practice sessions help
teachers determine the level of student understanding. If students
are making too many errors, it may be necessary to reteach
information or skills. Teachers should work with individual stu-
dents, but for only three seconds or less at any given time. If
individuals require too much time, the teacher should infer that the
concept/skill was not presented in a meaningful manner and a
reteach session is necessary. Teachers will know if the teach was a
success when students respond confidently and firmly to questions
and perform well on practice activities.

Phase three, apply, attempts to strengthen students' cognitive
structures by asking them to apply the advance organizers and
information/skill(s) they practiced. The teacher may want to think
of the application session as students working independently. This
phase of the demonstration strategy mandates that students apply
the new information and skills in a different way. Application activ-
ities extend what students saw and did; they also help students
overlearn the information and skills presented during the
demonstration. Students can rework the new material by
summarizing major points, using different manipulatives to solve
problems, and examining the material from a variety of viewpoints.
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ADDITIONAL EXAMPLES

Diuision

Teaching division skills can be quite a challenge, particularly for
teachers who want to provide manipulative experiences for stu-
dents. Recently, a third grade teacher was observed teaching a
lesson on division. The lesson format exemplifies the demonstration
strategy using the teach, practice, and apply phases.

The teacher introduced the lesson (the teach) by reminding stu-
dents about the previous day's lesson and stating the focus of the
current lessondividing two-digit numbers by one-digit numbers.
She wrote on the chalkboard the following advance organizers:
Division "undoes" multiplication. Division is a method of repeated
subtraction. Division is sharing.

Then she demonstrated how 42 paste sticks (four bundles of 10
and 2 individual sticks) can be divided into three separate groups.
She had the students repeat the process using paste sticks while
describing what they were doing. Next the teacher demonstrated a
second problem and asked students to solve it, too. Then she sum-
marized the process and stated that students were ready to solve
several problems on their own (the practice).

During the practice session, the teacher allowed students to solve
division problems using the paste sticks and had them write the
solutions on the assignment sheet. While students were solving the
practice two-digit by one-digit problems, the teacher actively mon-
itored their work. She asked questions, required students to explain
why they grouped the sticks in a particular way, redirected those
experiencing difficulty, and reinforced those who were successful.

The apply phase of the lesson was interesting. Rather than hav-
ing students do additional division problems without manipulatives,
this teacher had them do similar problems using different
manipulatives. Students were asked to use their division skills in a
new way. For example, they solved division problems using
Cuisenaire rods and money (dimes and pennies). (See also
Mathematics Made Meaningful with Cuisenaire Rods [374) Thus they
had to apply and extend their knowledge of the whole number
operation of division by using alternative hands-on materials. The
teacher was confident that students understood the process of two-
digit by one-digit division when they solved each problem correctly,
firmly, and automatically using alternate manipulatives.

In this example, students acquired new information and applied
new methods to solve division problems. The teach, practice, and
apply paradigm requires that students master knowledge and skills
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before going on to higher levels. The application phase emphasizes
the need to overlearn basic skills to the point that they become
automatic. Over learning is particularly important when teaching
hierarchically organized material as in mathematics and reading.
Research on effective teachers of mathematics in grades 4 through 8
indicates that these teachers spend more time on demonstrating
knowledge and skillsup to 23 minutes per daythan their less
effective colleagues (25). Unfortunately, elementary teachers rarely
use the complete demonstration steategy. Rather, they tend to tell
students what to do without using several examples to illustrate the
task, and expect students to be able to do it.

Graphing
An activity designed by a fourth grade teache to teach graphing

skills required students to record the weekly scores of a local foot-
ball team. (Other data sources could of course be used.) After the
team had played for three weeks, the teacher told students that they
were going to graph the scores in order to follow their team's
progress more easily. Before the demonst,-ation, the teacher distrib-
lied graph paper and rulers to each student. The teacher began the
demonstration by showing several examples of line graphs that had
appeared in newspapers and weekly newsmagazines. Then she pro-
ceeded to demonstrate the steps in constructing the graph, one step
at a time, while students were allowed to construct their own graphs
simultaneously. They drew, numbered, and labeled axes, and plot-
ted each team's score for each game. They connected the weekly
scores of the home team with a blue line and those of the opponents
with a red line.

Then students examined the relationship between team score
The teacher told them that they were to predict scores for the
upcoming game and lightly pencil in their predictions on the graph
The first class day after the game, students compared their predic-
tions with the final outcome and permanently recorded the actual
scores. This process continued through the remainder of the foot-
ball season.

To practice graphing skills, students constructed graphs thowing
weekly game statistics. For example, they had the choe of record-
ing total yards rushing, total yards passing, total yards penalized,
number of players injured.

Students applied their graphing skills when the., 01( :e required '
construct picture or bar graphs illustrating their line gra O.

Thus they had to examine alternative types of graphs :tad Akstrate
data in a different way.
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Mapping

Using the demonstration strategy, a mapping activity appro-
priate for grades 3 through 6 focused on locating objects using grid
lines. A third grade teacher began such a lesson by presenting
students with a classroom map and stating that they were going to
learn a new method of locating objects with a map. Before the
teacher presented the concept of grid lines, however, she allowed
students to familiarize themselves with the classroom map as it
related to the classroom. She asked students to locate the teacher's
desk, the door, the sink, the trash cans. Then she demonstrated
how to locate objects using the grid lines. Using an overhead
projector and a transparency of the map, she directed students'
attention to the letters and numbers designating each grid line. The
letters and numbers are used, she said, to help locate places on a
map. She demonstrated the use of grid lines. As she located these
points, she allowed students to locate the positions on their maps.

Practice for this lesson consisted of asking students to provide the
coordinates for their desks, the teacher's desk, and five additional
objects. Relatively certain that students understood the concept, the
teacher assigned the application task of mapping another room in
the school using one-inch graph paper, labeling coordinates, and
identifying ten objects by coordinates.

Handwriting

Perhaps the most obvious subject for use of the demonstration
strategy is handwriting. When introducing a new letter, the teacher
must first demonstrate the proper formation. This includes noting
the beginning point, the sequential progression of the pencil, and
the ending point. After an initial demonstration, students are asked
to practice constructing the letter. Finally, they are usually asked to
apply the skill by writing words containing the letter.

Reading

The demonstration strategy is a natural way to teach reading
comprehension. During the teach, the teacher helps students under-
stand the meaning of several words and concepts by asking ques-
tions before: and after reading a story. Comprehension questions
Fomote and Itimulate interest, and therefore help determine the
purpose of whF-t will be read and what was read. Such questions
also encourage st udents to understand the main idea of a story
paage, to tahe n.e of details that support viewpoints, and to
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predict outcomes. The teacher then demcnstrates how to answer
such questions by modeling replies after students have a chance to
respond. For example, the teacher asks, "What are giraffes?" and
points to a picture in the story she has just read.

In addition to developing literal understanding, during the teach
the teacher can present a story or a poem to develop inferential and
creative understanding. This second category of questions, to
achieve critical comprehension, helps students distinguish between
fact and opinion in the examples presented. They also examine the
story for implied and hidden meanings. During the practice session
they are asked to explain in their own words what the story was
about and to draw conclusions on the basis of its content.

During the apply session, the teacher asks comprehension ques-
tions that require students to understand at the most difficult
levelappreciative comprehension (45). These questions ask stu-
dents to analyze the material in terms of writing style, figurative
language usage, mood, feeling, character development, setting,
plot, and use of imagery.

Through literal, critical, and appreciative comprehension
questioning te -tiniques during the teach, practice, and apply phases
of the demonstration, the teacher helps students decode the symbols
and recognize the meaning. In turn, students can use these symbols
to communicate what they are thinking. According to Dolores Dur-
kin (17, 18), teachers seldom demonstrate the skill of asking and
then responding to their own comprehension questions. She ob-
served that during a lesson teachers spend less than 1 percent of
their time in comprehension instruction. Such instruction is invalu-
able to students as they pattern :heir comprehension skills on what
the teacher does during the teach, practice, and apply phases of the
demonstration.

SUMMARY
Teaching skills directly, in small steps, accompanied by an

appropriate amount of successful practice, helps students learn skills
that enhance their ability to solve problems. For effective teachers,
the teach is a time to focus on one thought, to present material in
small st,...ps, to state the advance organizer(s), and to give varied,
yet specific, examples. During the practice session, the teacher asks
questions or assigns a variety of problems to keep students on task
practicing the skill and to assess their understanding. The last
phase, application, is a time to determine that students understand
what has been presented and to demonstrate this understanding in
a number of different ways.
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Applying Your Knowledge

I. Topic: Place Value (concept)

A. Advance Organizers

1. The placement of each numeral in a number determines
its value.

2. Any number is possible using the ten symbols, 0-9.
3.
4.

5.

B. What information and skili-, will you include in your
demonstration?

1.

2.
3.

4.

5.

C. What materials will you use during the demonstration?

1. Cuisenaire rods, abacus, flannel board, pocket charts

2.
3.

4.

D. What practice activities will you plan?

1. Given a pocket chart and number cards, the student will
place the number cards in the proper pocket.

2. Given pairs of numbers, the student will be able to iden-
tify the larger number (greater than and less than).

3.
4.

E. What application activities will you plan?

1. Inequalities
2. Reading numbers
3. Examining another numbering system (for example, the

Roman numeration system) and comparing it with the
Hindu-Arabic system.

4.

5.
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II. Topic: Use of the Microscope (skill)

A. Advance Organizers

1.

2.
3.
4.

B. Demonstration of the microscope (its use)

1. Purpose
a.
b.
C.

d.

2. List parts of the microscope
a.
b.
C.

d.

3. Care of the microscope
a.
b.
c.
d.

4. Prepare glass slide
a.
b.
c.

C. What practice activities will you plan?

1. Newspaper
2. Onion cells
3. Epithelium cells
4. Ameobas/paramecia
5.

D. What application activities will you plan?
1. Measuring specimens on slides
2. Slowing down specimens on slides
3. Drawing what is viewed
4.
5.
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Analysis Guide
for Teacher Demonstrations

Did (I) the teacher Yes No N/A

1. identify orally or in writing the
advance organizers?

2. discuss the advance organizers with
the learners?

3. explain clearly the concepts and
principles?

4. demonstrate the skills expected?

5. ask students during the
demonstration to summarize the
major attributes of the new material?

6. ask discriminating questions to
determine the difference between
new and old information?

7. during the demor.Amtion (teach)
and practice, point out
discrepancies and similarities
between new and existing
knowledge?

8. translate new information into a
frame of reference that students find
personally rewarding?

9. provide individual and group
activities that required students to
apply the advance organizers and
to overlearn the information and
skills presented during the
demonstration?
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CHAPTER 5
Problem Solving

DESCRIPTION

Among the major goals of education and the socialization pro-
cess is the development of individuals who can effectively muster
the resources and information necessary to solve problems. Those
in the physical and social sciences as well as those in business and
the military recognize the importance of problem solving as a
meaw. of responding to puzzling situations. Further, each employs
a variation of the problem-solving process to make rational de-
cisions. Physical scientists use the scientific method, social scientists
use inquiry, business people use the decision-making process, and
military leaders use the problem-solving process. Despite slight
variations, each of these approaches to problem solving is quite
similar.

While an intuitive approach to problem solving is often effective
in daily situations, everyone can easily recall poor decisions made
because of not identifying the correct problem, not chccking the
appropriate resources for needed information, relying on the wrong
facts, or not analyzing the information thoroughly.

Schools have a responsibility to help students develop problem-
solving skills to prepare them for their future roles as responsible
citizens. As adults, today's students will be required to make de-
cisions about their world. Effective problem-solving skills can help
ensure that decisions will be based on rational thought rather than
on personal whim. Teachers can employ strategies designed to help
students become better problem solvers. These strategies will help
students learn to systematically analyze and resolve problematic
situations. With frequent use of the strategies, problem solving will
become "second nature," a comfortable processa tool that en-
ables students to make decisions based on valid data.

The strength of problem-solving strategics extends beyond
improving students' abilities to pursue solutions to problems in an
organized manner. When engaging in problem-solving activities,
students must deal with content. During this time, they gain, prac-
tice, and strengthen their knowledge of content as it relates to the
problem.

Because problem-solving activities involve students actively, a
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third benefit relates to the strategy's motivational value. Students
are actively seeking information, manipulating data, and consid-
ering possible solutions c: conclusions. The fact that this process
differs from traditional teacher-centered instruction can enhance
student motivation.

The problem-solving strategy may be described as a four-phase
process. It has also been described by a number of other individuals
as having different variations (42), each depending on the describ-
er's personal focus.

1. Problem solving occurs when a problem is identified. It must
be clarified and hypotheses or anticipated outcomes
considered.

2. After cl^ y identifying the problem, the problem solver
must collect the appropriate data. This step requires the
problem solver to identify appropriate resources such as
knowledt eable people, printed materials, and personal
observation.

3. Once collected, data must be analyzed in terms of the prob-
lem. Some data will apply, other data may be extraneous.

4. Finally, the problem solver must arrive at a solution or
conclusion related specifically to the problem and the claw. If
the solution includes personal bias, this should be rec-
ognized. Problem solvers should also consider conclusions or
solutions as tentative, and should be ready to modify them
when new data are discovered.

A problem-solving activity that emerged from several third grad-
ers' spontaneous curiosity exemplifies the general character of the
strategy. During a morning lunch count, one student asked, "Why
do we have to pay so much for such bA food?" Many students
laughed and voiced agreement by adrb; ig other derogatory com-
ments. The teacher responded by asking itudents what they meant.
The initial discussion centered on deffling the specific problem
why aren't lunches more appealing? Students were then asked to
suggest several reasons that might explain the causes of the dic.aste-
ful lunches. They suggested the following hypotheses:

1. The cooks weren't very good.
2. The principal didn't know how to run a lunchroom.
3. Thc school district made the decision and bought the cheap-

est food available to save money.
4. They selected food that was "good for you."
5. One student said that it didn't matter to him because his

mother said that cold lunches were better and cheaper.



Students were assigned to groups, each of which was responsible
for determining the merit of one of the hypotheses. Each group also
had to develop a set of recommendations for improving school
lunches related to its hypothesis, whether true or not.

As the groups met to carry out these tasks, the teacher visited
them to help clarify and rndirect thoughts. Resources and data
collection procedures we,-e selected, and students proceeded to con-
duct interviews, collect ahd analyze information, summarize data,
and report back to the class. The class then decided, as a group,
whether the school lunches were bad.

As a followup, students invited the cooks in to teach a cooking
activity, compared the cost of school lunch items with restaurant
items and cold lunch costs, and examined the nutritional benefits of
selected lunch menus.

This example illustrates the four aspects of the problem-solving
model. First, a problem was identified and clarified. This phase
included identifying possible hypotheses a-A assigning one hypoth-
esis to each group of students (teach). Second, students, with
teacher assistance, identified appropriate resources (teach) and then
collected data from the resources (practice). Third, students an-
alyzed data related to the problem and, more specifically, each
hypothesis (practice). Fourth, each group developed a conclusion
related to one of the hypotheses (practice). Students then went
beyond the limits of the initial problem and hypotheses. To extend
the lesson, they participated in a cooking activity, did a cost
comparison, and analyzed nutritional merits of selected school
lunches (apply).

Students are naturally inquisitive; the use of problem-solving
techniques therefore capitalizes on their inner motivation. In addi-
tion, problem-solving tasks provide a distinct change from the tra-
ditional teacher talk and student seat work.

PROBLEM SOLVING AND TPA

The Teach-Practice-Apply model can be readily adapted to
problem-solving teaching strategies. In the preceding example, the
teacher used each TPA component. First, the teacher provided
direction for students by identifying the problem, generating
hypotheses, identifying appropriate resources or data sources, and
outlining the problem-solving steps. Because of the teacher's direct
involvement "leading" the class, this was the teach portion.

The practice portion occurred as students coliected data, an-
alyzed data, developed conclusions, and reported back to the class.
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During this phase, the teacher monitored and nurtured students as
they actively engaged in conducting the investigation outlined ear-
lier. In the process, they practiced problem-solving skills and
strengthened the;r knowledge of content relative to the topic.

In the apt 'y phase, the teacher attempted to extend student
knowledge and understanding of the topic so that they could use
them in other situations. Followup activities sucit as cooking, cost
analysis, and nutritional analysis recpired students to apply their
newly acquired problem-solving sals.

Unlike more deductive teaching strate6;es, tnis ksson required
considera';ly less direct teaching. The teach portion took about 45
minutes. Du-ing this time, ;.he teacher helped -tudents clarify the
p..oblem and ident;fy possible hypotheses. The teacher also helped
students cl;ve into groups and identify resources. During the prac-
tice portion, students spent five soctal 'ies classes (45 minutes
each) over a twu-week period collecting data, interpreting data, and
devdoping conclusions. This enabk -I them to practice problem-
solving skills while acquir;ng new information. In four additional
soc;a1 studies classes during the apply por of the activity, stu-
dents engaged in application/extension activities. In this example
the teach portion was brief in relation to :he tital time spent on the
activity, whereas the practice and apply phases received a consid-
erably larger amount of classroom time.

ADDITIONAL EXAMPLES
Mystety Island

A problem-solving mapping activity for third graders and up is
an adaptation of Zevin's Mystery Island activity (70). As an in-
troduction to a unit on Japan, the teacher provided small groups of
students with a blank outline map of an island not identified as
Japan. During the teach portion of the lesson students were in-
structed to identify appropriate locations for five cities. They briefly
considered 13, ssible locations, reasons for each location, and
whether they needed additional information. The teacher then
distributed a similar map containing information about elevation.
Students examined initial locations and were encouraged o change
the locations. A third map outlined rainfall and temperature, and
students again reexamined their locations. A final map included
information about vegetation and students once again considered
the appropriateness of their placements.

As she added each map, the teacher discussed students' lace-
ments and reasons therefor, asking them to indicate how the addi-
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tional data confirmed or altered prior decisions.
Telling students that the area represented Japan, their next unit

of study, the teacher distributed actual maps of Japan containing
data on population, topography, climate, and vegetation. Students
then compared their maps with these.

The apply activity required students to make a population map
of Japan. When they completed the. maps, they were asked to
identify five relationships between population and geographic
characteristics such as climate, topography, natural resources,
manufacturing, and vegetation.

An additional application activity required students to compare
population centers in Australia, a country studied earlier, with
geographic data. They were also asked to determine whether the
five relationships identified in the practice portion of the lesson
were generalizable to Australia.

Newspaper Analysis

In this activity students "discovered" parts of a newspaper by
analyzing a newspaper published on the day of their birth (41). In
the process they developed problem-solving skills through the
integration of language arts and social studies. Taking students to a
public library to examine each section of the newspaper, the teacher
provided the following guidelines:

List two national events.
List two state events.
List two local events.
List two sporting events.
List two social events.
List ten items advertised in the newspaper.
List four jobs and salaries.

Students were also instructed to interview parents for human
interest stories. They were to obtain information by structuring
interviews with the following statements: "A funny thing happened
on the way to the hospital," "Parents' occupations at time of
birth," "Place of birth/residence."

Up to this point the teach consisted of introducing the activity,
presenting the guidelines, and helping students locate newspapers.
Students engaged in the practice portion of the lesson by practicing
problem-solving skills. The apply portion occurred after they col-
lected the data. Following a brief discussion of the major parts of a
newspaper, students were assigned to groups of five to develop a
newspaper for a typical day during the year of their birth.
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Math
As mentioned at the beginning of this chapter, there are a vari-

ety of problem-solving techniques. Many times the curriculum area
and the age of the problem solver determine the technique used. An
essential element of problem solving is the availability of procedures
to confidently and systematically approach fictional and real-life
problems. These procedures include clarifying the problem under
investigation, collecting data needed to solve the problem, generat-
ing ways to arrive at a solution, and anticipating possible outcomes.

In math, problem-solving techniques can be improved by follow-
ing a step-by-step procedure. The following checklist can help stu-
dents as they learn to handle relevant and irrelevant information
and rely on an organized procedure:

1. Read the problem carefully.
2. Define the problem in your own words (underline the

question).
3. Identify the facts in the problem.
4. Analyze the vocabulary for clues to the computational skills

needed to solve the problem (circle t.ey words). For example,
"in all" and "altogether" are word clues.

5. Select and teat alternative solution procedures and computa-
tional skills.

C. Systematically eliminate procedures that will not work.
7. Estimate reasonable answers.

Another, more popular technique, found in many math class-
room., follows. It is concrete and asks students to translate (decode)
the words in the problem into a visual(s). The visuals represent the
whole, not just the parts.

1. Read the problem carefully.
2. Dramatize the problem situation.
3. Construct visualsdiagrams, tables, maps, charts.
4. Decode the problemWhat do you need to find? What

information is given? Move from the words in the problem
to action.

5. Identify extraneous information and information that is

needed but not included in the problem.
6. Change sentences of words to number sentences.
7. Develop problems of your own, using "If , then ..."

thinkingIf John is taller than Susan and Eleanor is taller
than John, then who is taller, Eleanor or Susan?
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Whichever technique is used, it is essential to provide open-
ended activities that require students to thinkto analyze the data,
develop conclusions, and determine if their solution is feasible.
Such activities as tangrams, word problems, oral problems, puzzles,
and situations require students to make choices and think through
the problem under investigation. There is no "best" approach to
improving these skills. What is important is to have students en-
gage in problem-solving activities as often as possible and get them
to think systematicallyto be organized and to keep reasonably
flexible when approaching any problem. These activities should not
be confined to a specific grade or chapter of a text; they should be
an integral part of every schoolday. For example:

Judy bought three basketballs and a net for the hoop for $75.44.
The net cost $8.00. What was the price of one of the basketballs
if the price was the same for each?

After reading the problem carefully, the student begins to decode
it and identifies extraneous information. Next the student-

1. Writes word sentences:
1 net + 3 basketballs = $75.44
1 net = $8.00
1 basketball = n
3 basketballs = 3 x n
3 basketballs + net = (3 x n) + $8.00
Cost of 3 basketballs + net = $75.44.

2. Writes number sentences:
(3 x n) + $8.00 = $75.44
3n + $8.00 = $75.44
3n = $75.44 - $8.00
3n = $67.44
n = $22.48.

3. Identifies a reasonable answer for each basketball, which is
$22.48.

Science

The approach to problem solving in science is a little different. It
starts with a question that asks the problem solver to think in an
organized fashion. The step-by-step procedure is largely missing,
but the question provides the direction. The student needs to think
about which variables can be controlled and what will result from
controlling these variables. Science is a matter of asking questions
and making decisions, of reasoning, of thinking. The teacher's task
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is to help analyze why students answer the questions in a particular
way. The goal of elementary school science is to encourage students
to learn about the earth's environment.

Several problem situations appropriate for elementary students
follow. Each situation asks for a different solution. Nevertheless,
the process for arriving at a solution is similar. It requires students
to clarify the question, to collect needed information once the prob-
lem is understood, and to make decisions about the possible
solution(s).

1. Electricity. How can you determine which end of the battery
is the positive pole and which is the negative pole?

Why do some Christmas tree lights go out when one bulb
burns out or is disconnected? (How can you run wires so
that all the lights do not go out when one bulb burns out or
is removed?)

2. Measurement. How can you construct a classroom map with-
out a ruler or meter stick?

3. Using science as the theme, the teacher can present different
situations that ask students to think and make choices, as in
the following:
a. Disaster on Moon (NASA Exercise). You are a member of the

Moon space crew originally scheduled to rendezvous with
a mother ship on the lighted surface of Moon. Due to
mechanical difficulties, however, your ship was forced to
land at a spot some 200 miles from the rendezvous point.
During reentry and landing, much of the equipment
aboard was damaged, and because survival depends on
reaching the mother ship, the most critical items available
must be chosen for the 200-mile journey. This sheet of
paper lists the 15 items left intact and undamaged after
landing. Your task is to rank these items in terms of their
importance for your crew in allowing them to reach the
rendezvous point. Place the number 1 by the most im-
portant and so on through 15, the least important. Be
prepared to defend your choices with other members of
the Moon space crew.

_box of matches
food concentrates

50 feet of nylon rope
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portable heating unit
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1 case dehydrated milk

_ 2 100 lb. tanks of oxygen

map of earth

life raft

magnetic compass

5 gallons of water

signal flares

first aid kit

solar-powered FM
receiver-transmitter

b. Armchair Traveling. Take an imaginary trip around the
world. Use a large (the bigger the better) map of the
world and colored marker to chart your route. Then use
a marker of a contrasting color to indicate your progress
each day. Post the trip itinerary on the wall next to the
map. What did you find out about the people? Any
legends? Songs? What do they eat? What are the chief
occupations? What was the climate, amount of rainfall,
temperature, amount of humidity? How many kilometers
did you travel each day, totally? Develop a table showing
how much money you spent each day. For an accurate
accounting when you return, keeping a diary might be
helpful.

c. Let's Pretend. Let your imagination go by pretending you
are something or someone else. How would you look and
act? Imagine you are a

computer
visitor from Mars
autumn leaf falling
weeping willow
a mountain ready to explode (a volcano)
a sheep ready to be sheared.

d. Nature. Hang a bit of nature on your wall. Take a piece of
wooda two-by-four or piece of plywood (about 4" to 8"
long)and stain it with brown shoe polish. Cover the
wood thoroughly, letting it dry 30 minutes. The wood will
absorb some of the polish; wipe off any excess. Use white
glue to attach natural objects such as seeds, nuts, dried
flowers, leaves, and pine cones to make a design. What
are the materials on your plaque? Where did they live?
How long ago? What did each object need to grow? Ho=
old do you think it is?

e. Developing Color Images. Read excerpts fi om Hailstones and
Halibut Bones to introduce this outdoor activity, or simply
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ask questions about color. The example uses green. Other
co'irs may be substituted. What are green things you can
see? What are the sounds of green? How does green feel?
What are the tastes of green? What things smell green?
Green is the feeling of....

Each of these situations should conclude with a followup session
in which students discuss the problem and its impact on their lives.
For example, throughout the study of electricity, they are learning
about their everyday world. What lights up their lives? Whether
facing a Moon-like disaster, traveling, pretending to be someone or
something else, working with nature, or experiencing color, stu-
dents are asked to think and make decisions. Only when they learn
to think beyond these contrived situations and relate them to their
own lives, friends, and world is problem solving helpful.

Applying Your Knowledge

I. Develop a lesson that enables students to discover dif-
ferences between insects and spiders.

A. Problem:

B. Data Collection and Resources
1. Student-collected specimens
2.
3.
4.

C. Data Analysis (Students will ...)
1.
2.
3.

D. Conclusions
1. Similarities
2. Differences

II. Develop a lesson in which students discover the history of
their neighborhoods.

A. Problem:

B. Resources and Data Collection Techniques
1. Resources

a. Long-time residents

C. Data Analysis

D. Conclusions
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III. Brainstorm topics for problem-solving lessons in each of the
following subjects:

Social Studies Math
1. Characteristics of a good leader 1.
2. 2.
3. 3.
4. 4.

Science Reading/Language Arts
1. Design a solar heater 1

2. 2.
3. 3.
4. 4.

IV. Develop a math lesson that features one of the problern-
solving approaches.

1. Using visuals, diagrams, and drawings
2. Problems with too much or too little information
3.
4.

V. Using a mail order catalog, make up a set of problems for
your students.

VI. In the passage that follows, Sherlock Holmes is describing
the approach he used to solve a murder. As you read it, list
the skills needed to "think backwards."

...1r solving a problem of this sort [murder], the grand thing is
to be able to reason backward. That is a very useful accomplish-
ment. and a very easy one, but people do not practice it much.
In the everyday affairs of life it is more useful to reason forward,
and so the other comes to be neglected. There are fifty who can
reason synthetically for the one who can reason analytically.

... Most people, if you describe a train of events to them, will
tell you what the result would be. They can put those events
together in their minds, and argue from them that something will
come to pass. There are few people, however, who, if you told
them a result, would be able to evolve from their own inne,
consciousness what the steps were which led up to that result.
This power is what I mean when I talk of reasoning backward, or
analytically (A. Conan Doyle, "A Study in Scarlet," in The Com-
plete Sherlock Holmes, vol. 1 (Garden City, N.Y.: Doubleday,
1930, pp. 83-84).

1. How should "thinking backwards" be taught?
2. Think of a lesson in which you can develop this skill.

Would detective stories work?
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Analysis Guide for Problem Solving

Did (I) the teacher Yes No N/A

1. identify a problem or question?
2. discuss the importance of the

problem/question?
3. ask questions that focused students'

thinking on personal experiences
related to the problem?

4. ask students to predict possible
findings (results)?

5. encourage students to consider
several alternatives?

6. ask (and help) students to identify
sources of information.

7. ercourage students to consider a
variety of sources such as people,
printed material, films, personal
observations, target groups?

8. provide guidance for collecting data?

9. help students focus their data
collection efforts?

10. encourage students to record and
organize their data in a systematic
way (using visuals)?

11. require students to examine their data
in relation to the identified problem (or
question)?

12. ask students to use the data to
support or refute existing hypotheses
or predictions?

13. require students to develop a solution
based on data?

14. encourage students to test their
conclusions with additional data?

15. challenge student responses with
conflicting examples?

16. ask students to describe the steps
they went through to solve the
problem/question?
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Did (I) the teacher Yes No N/A

17. ask students to describe their thinking
process as they engaged in each
step?

18. ask students to reflect on their roles as
problem solvers?

19. ask students to evaluate the
effectiveness of their strategies?

20. provide activities that apply the
process to new areas?
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CHAPTER 6
Guided Discussions

DESCRIPTION

Another inductive teaching strategy is the class discussion. This
' is a useful teaching strategy when a teacher wants to help students

focus on a new term or concept by drawing on their prior experi-
ences or existing knowledge. For example, a first grade teacher
wanted students to learn about honesty. Although students could
not define the term, each had encountered honest and less-than-
honest individuals. The teacher decided to help students develop a
better definition of honesty through a class discussion strategy by
drawing on their concrete experiences.

Before outlining the teacher's discussion procedure, a brief over-
vi-.:w of the term concept" may be helpful. A concept is a mental
category of thought. In a sense, the brain's classification processes
can be compared to the way individuals store clothing and kitchen
utensils. Most people have special drawers for underwear, for
sweaters, for stockings, for silverware, as well as closets for other
clothing and cupboards for dishes. When we purchase a new gar-
ment or kitchen item, we usually have an existing drawer for stor-
ing it. If, however, we purchase something new for which no
drawer of related items exists, we must either develop a new storage
place or put the item in the junk drawer.

The brain organizes information in a similar way. When we
learn facts or encounter new experiences, we store them with simi-
lar facts or experiences. This process helps make learning and
thinking more effective because we generally think more efficiently
when we think in terms of categories rather than of discrepant facts.
If students are asked to learn material for which they have no
existing mental category, the knowledge is filed away in the junk
drawer and thus is not readily useful. Educators refer to mental
categories as concepts, which are generally related to persons,
places, things, ideas, and processes.

As Figure 1 illustrates, concepts have five basic elements (34).
First, each concept has a name (we label everything). Second, there
are positive and negative examples of each concept. Third, each
concept has attributes or characteristics that relate directly to all
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;terns in the conceptual category. Fourth, each attribute or
characteristic usually has a value that represents the acceptable
range of the attribute. For example, Jonathan apples have a color
attribute. Ripe Jonathan aoples are red, yet they have differing
degrees of redness. When just turning ripe, the apples have a
considerable degree of green. Later, as they become "too ripe," the
redness begins to assume a more brownish value. The fifth and
final element of a concept is a definition or rule statement. This is a
summative statement of the concept.

Figure 1
Five Elements of a Concept

Elements Teacher Guidanc...9

Name

Examples (positive
and negative)

Attributes

Attribute Values

Rule/Definition

A declarative statement by teacher,
"Today we will discuss .."
What are possible examples?
What are not examples?

What do the examples have in com-
mon? What do they illustrate?

Which of these characteristics are
most important? Are there contradic-
tions? Why?

Combine the information and develop
a rule or definition.

In the example introduced earlier, the teacher guided the dis-
cussion of honesty by designing her questions to help students
consider the elements of the concept. She began the activity by
stating that the class would be discussing honesty (concept name).
Then she asked students to identify honest people. As they re-
sponded, the teacher wrote the names of honest people on the
chalkboard. Then she asked students to think of and name dis-
honest people. Again, she listed names on the chalkboard, complc'-
ing the listing of positive and negative examples.

Using the positive and negative examples, the teacher began to
help students identify the attributes or characteristics of an honest
person. First she asked students to examine the list of honest people
and state the characteristics that made them honest. Then she had
them consider the negative examples, identifying characteristics
that made these people dishonest. Again she listed student re-
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sponses on the chalkboard. Once she had completed these lists, she
asked students to identify the characteristics most representative of
the honest people as well as those most representative of the dis-
honest people.

As noted earlier, the attribute value element is usually appro-
priate for all concepts. In the honesty activity, the teacher ap-
proached this element somewhat cautiously by first asking students
if any of the honest peopie might have done something less than
honest. For example, if George Washington's name appeared on
the list of honest people, might George Washington have ever lied?
Or if the current president's name were listed, might the president
have made campaign promises that could not be kept? Similarly,
the teacher asked students to determine whether the dishonest peo-
ple might, at times, do somethi.ig honest. This helps students con-
sider the ranges of honesty, from someone who is almost always
honest, to someone who is honest most of the time, to someone who
is dishonest for the better part of each day.

Additional attribute value questions might be structured to
encourage students to consider the value range in greater depth.
For example, the teacher asked how students should respond if
asked by a friend to comment on how they liked what they consid-
ered an unattractive item of clothing. Should they be honest, say
they do not like it, and risk hurting the person's feelings? Or should
they lie and say they like the item? Further, does such a lie make
them dishonest? A more pertinent example might be how to re-
spond to a caller asking to speak to the parents when the child is
home alone. As attribute value questions tend to be higher-level
probing questions, their use helps ensure a balance between low-
and high-level questions.

Finally, the teacher asked students to consider the previous dis-
cussion and develop a definition of honesty. Student definitions
were compared to the original examples and related to the
attributes discussed by the class.

GUIDED DISCUSSIONS AND TPA
When planning a class discussion, teachers must keep two points

in mind. First, they should develop the discussion questions before
the class period and design them to elicit the five elements of the
concept under consideration. Second, the TPA format enhances
development of the five elements.
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In the preceding discussion of honesty, the teach included stating
the name and eliciting examples. As students identified examples,
however, they began considering the relationship between examples
and, in effect, began practicing the content. Practice continued as
students were asked to consider attributes of honest and dishonest
people. The apply phase emerged as the group discussed attribute
values and as students formulated a definition.

As with other teaching strategies, additional practice and apply
activities should follow the discussion session. Students could
strengthen their knowledge of the attributes of an honest person by
designing a schematic diagram of such c person. An application
activity might consist of a student-designed prison refotm program.

During guided discussions, the teacher asks reflective-type ques-
tions, encouraging students to communicate their thoughts, listen
actively to different points of view, organize the infcrmation in
some meaningful way, and react to the comment.. of their class-
mates. The teacher moderates the discussion by listening to com-
ments, checking to see if students are contributing relevant
information, and observing individual students. Throughout the
discussion, students are asked to summarize and paraphrase major
ideas and points, thus practicing and rehearsing content. The
teacher's role is that of a moderator, encouraging all students to
participate; stimulating reflective thinking that re:luires students to
compare and contrast, apply the newly learned information, classify
ideas/data, and identify ways to show cause-and-effect relation-
ships. The guided discussion strategy provides a forum for students
to exchange ideas and ask questions (see Figure 2). For a free
interchange of ideas, the classroom environment should encourage
open-mindedness, flexibility, objectivity, and reflective processes
the fundamental properties of a discussion (29).

Rgure 2
Teacher/Student Roles During a Discussion

Teacher's Role Student's Role

Determines concepts Compares
Motivates students to become involved Contrasts
Asks stimulating questions Applies
Uses media Classifies
Moderates Shows cause and

effect
Encourages students to participate Interacts
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While guided discussion can be an excellent teaching strategy,
seveial cautions are in order. Fir, a class discussion is not possible
if students know nothing about the concept. Student teachers, for
example, often deve:ap lesson plans that include discussion activ-
ities when they really intend to lecture. In one case, a student
teacher, preparing an introductory fifth grade socia. .tudies lesson
on products from a partir lar region of th.: United States, indicated
that she would introduce the lesson w..o a class discussion: "Today
we'll discuss products from ..he Not..hwest." None of the students
had any knowledge of the region, however; in effect, she lectured
about the products of the Northwest.

A second caution co:icerns questioning skilli. Most teachers have
been inundated with Bloom's taxonomy as a rude for improving
questioning strategies. We believe that good questioning skills are
necessary, and structuring questions to elicit th-! elements of a
concept as outlined in Figure I will enhance the development of
these skills.

ADDITIONAL EXAMPLES
Similes

The discussion tha, fol:,.,ws is appropriate as early as third grade.
or whenever the Loncept "similes" is introduced or reintroduced.
The teacher who presented this discussion used the prescribed for-
mat with one exceptionshe did not elicit negative examples.

The teacher began the activity by telling studen!s they would be
discussing a new term, "simile." She asked them to prov' 'e
phrases that compared two things using thc words "lik,:" or "as."
For example, as smart as a whip and smart like a fo,. After stu-
dents generated examples, the teacher asked them to consider the
examples and indicate what they had in commontheir wt:ibutes.
Similes te,:d to have two similar attributes: th-: use of "like" or
"as," ano comparison of two items that are normo:iy not alike.

Then the teacher helped students consider the attribute walues of
the examples. That is, she asked students to consider the _Aamples
and indicate which were most descriptiv 7. and which were least
descriptive. She also encouraged giving r,:asons for the rankingL.

Finally, the teacher asked the class to gent:sate a definiti sr of the
term "simile." She enct-raged students to give a general definition
that included specific examples.

As a practice activity, students read a passage in their basal texts
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to find and list at least four similes. As application, students vi-wed
TV commercials or newyaper ads to identify similes in
advertising.

Science

The science examples that follow have modified the guided dis-
cussion strategy, treating it in a more abbreviated fashion. These
examples contain many of the elements of the discussion strategy
presented earlier, but they omit the step involving the identification
of positive and negative examples. The ultimate objective or the
strategy remains the samegetting students to think about their
worl..1 and themselves. The teacher presents several questions in an
attempt to involve students in the learning process. Students think
through the answers to the questions to identify the concept under
investigation.

In a unit on weather, for example, the concept under study for
primary grade students is cloud types and how they help tell if the
weather is going to change. After students have observed clouds in
the sky for several days, the teacher presents the focusing question:
"How can cloud types help us predict the type of weather we are
going to have?"

The teacher asks other questions to assist students in responding
to the focusing question:

1. What do stratus clouds look like?
2. What do cumulus clouds look like?
3. What do cirrus clouds look like?
4. How is the shape of a cloud indicative of (a way to tell) a

weather change?
5. What do stratus, cumulus, and cirrus clouds tell us about the

wea the r?

After responding to these questionswith some responses more
accurate than othersstudents should be ready to state that
weather is determined by the types of clouds in the sky. Some
clouds usually ?ppear only on .3unny days, others on cloudy days,
and still others on rainy days.

Health

The lesson topic of diet, which affects the individual's intellectual
and physical performance, can be egplored using the discussion
method. S;:udents learn more about this topic as they respond to the
discuss;on questions. After showing the ten-minute film Foods for
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Better Living, the teacher can ask: "What steps can be taken to
motivate students to eat better foods? What foods are better for
your health? What foods are nutritious? Are poor diets common
among your classrwtes? How does a poor diet affect your health? If
a student's diet is poor, will it continue throughout life?"

What should result from the discussion? The following gen-
eralizations should be voiced and developed:

1. What people eat affects their general health (intellectual and
physical development).

2. Poor diet affects a person's intellectual and physical develop-
ment negatively.

3. Nutritious foods contribute to proper growth and
development.

After the discussion, what steps should be developed to motivate
students to eat better? Perhaps a plan can be designed that identi-
fies nutritious foods and informs students of the importance of
:ating such foods. Or a strategy could be developed that persuades

companies to identify the "non-nutritious" aspects of their prod-
ucts (for example, salt, sugar, dyes. artifical flavors). The advan-
tages and disadvantages of each plan/strategy should be treated
equally.

Using the topic of eating nutritious foods for a healthy life,
students have an opportunity to make choices and decisions after
analyzing the p .opositions under investigation. Throughout the dis-
cussion process, students cultivate critical thinking skills as group
members cooperate and share ideas. In such an environment, the
students' judgment and decision-making abilities improve.

LVe Science

When studying a unit on cells, it is not uncommon to focus on
the topic of microorganisms. The topic can be further narrowed to
include microorganisms that transmit respiratory diseases. The
study of such microorganisms concentrates on how individuals can
minimize the transmission of respiratory diseases. For example,
"Can you name some common respiratory diseases? How do
microorganisms move through the air? How are the micro-
organisms transmitted from one human to another? Have micro-
organisms always caused respiratory diseases? Can we see Lhese
organisms with the naked eye? Is the problem more important
today? In the past? Why?" In such a question-and-answer session,
students become aware of the minuteness of such organisms, how
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they can be harmful to humans, and the individual's role in spread-
ing respiratory diseases. At the conclusion of this discussion, stu-
dents might offer the following solutions:

1. Develop a plan for a campaign to persuade students to cover
their nose and/or mouth when sneezing or coughing.

2. Require employees to get regular medical checkups.
3. Require inoculations for students entering school and people

entering the United States to prevent the spread of respi-
ratory diseases.

4. Plan ways to curb air pollutioncar emissions, industrial
pollutants, etc.

Applying Your Knowledge

A. Develop a class discussion for the concept "manners."
1. State name of concept: "Today we will consider

2. a. Please provide examples of good manners.
b. Provide examples of

3. a. What do good manners have in common?
b. What do bad manners have in common?
c. How do good and bad manners differ?
d.

4. a. What manners are the most important?
b. Do acceptable manners ever depend on the

circumstances?
Provide examples

c.

d.
5. Develop a definAion of manners.

B. Develop a discussion for the concept "fractioos."
1. Name:
2. Examples

a. Name situatons in which you have used fractiom.::

b.

3. Attributes
a.

b.

c.
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4. Attribute Values
a. How can fractions be confusing?
b.

c.

5. Definition:

C. Develop a discussion for the concept "prejudice."
1. Name:
2. Examples

a.

b.

C.

3. Attributes
a.

b.

C.

4. Attribute values
a.

b.

C.

5. Definition:

74



Analysis Guide for Guided Discussions

Did (1) the teacher Yes No N/A

1. name the concept given?

2. provide questions to elicit

a. positive examples?

b. negative examples?

3. ask students to identify characteristics
(similarities/differences) of the
examples?

4. ask students to consider

a. the importance of examples?

b. the importance of characteristics?

c. areas of overlap?

5. allow students to construct a definition
or rule?

6. motivate and encourage students to
become involved?

7. ask focusing questions?

8. present media examples?

9. moderate (vs. dominate)?

10. provide practice activities?

11. provide apply adivities?
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CHAPTER 7
Simulations

DESCRIPTION

At certain times it may be desiral-Ae to help students experience a
real-life situation. Even though it may be too expensive or too
dangerous for them to engage in the actual .ixperience, a simulation
activity can provide an educAtionally appropriate alternative.
Simulations have been used effectively in a number of situations.
The airline industry provides flight simulator training for new pilots
before placing them in control of an ai..plane. Many driver educa-
tion programs use driving simulators as a prerequisite of driving an
automobile. NASA uses numerous simulated experiences for as-
tronauts before a space launch. The army uses simulations to teach
each task of parachuting. Before they jump from an airplane, para-
chutists have practiced the process in protected, simulated settings.

Students have participated in mock elections to help them under-
stand political maneuverin3 and the campaigning process. Other
stimulations deal with profits and losses, ecology, diversity of opin-
ions and values, and basic needs. Ore simulation begins by
announcing that six people will be sent to an uninhabited island for
a two-year stay to see if they can pass a survival test. In addition to
the clothes they are wearing, participants are allowed to take 10
items, but together the total value should not exceed $200. Students
are to decide what they will take and why they will take these items.

Classroom simulations are much like games, and many games
can be cont:dered simulations. The element that characterizes a
game as a simulation is the real-life relationship. That is, in order
to be a simulation, an activity must have a real-life parallel. Check-
er3 can 1,,t classified as a game, but it is not a simulation because it
has no .life parallel. Conversely, Monopoly is a game that also
parallels aspects of life; thus it can be considered a simulation.

A sixth grade teacher used a simulation, a modification of the
Nuts Game developed by Julian Edney (19), to develop a concep-
tual understanding of conserving natural resources. The Nuts
Game requires small groups of students to harvest metal nuts from
a bowl in order to acquire as many nuts as possible. Each group
begins the activity with one bowl containing ten nuts. Individuals
are allowed a ten-second "harvest" period, followed by a replenish-
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ing period. During the replenishing period, the number of nuts
remaining in the bowl after the harvest is doubled and participants
are allowed to harvest again. This harvest-replenish process contin-
ues for a two-minute period. Edney found that a majority of the
participants harvested all the nuts during the first harvest period
and were unable to continue because no nuts remained in the bowl
to be doubled. He then provided each group with a brief planning
time to develop a more effective strategy and allowed participants
to begin the game again.

This concept was modified slightly for younger elementary stu-
dents. In groups of five, four students were harvesters and one was
the replenisher. Each group was provided with a paper plate
containing ten one-inch paper squares. The replenisher was also
given a sizable number of additional paper squares for replenishing.
The teacher began the activity by stating the instructions once,
allowing no questions or clarification. Students were then allowed
to harvest. Ten seconds later, when replenishing was to take place,
all the groups had overharvestedno paper squares remained on
the plates. Thus they could not replenish their stock and were
unable to continue.

At this point the teacher allowed students to ask questions and
vent frustrations. Then each group developed a strategy. The activ-
ity was reenacted with group members acquiring a more sizable
number of paper squares.

Following the reenactment, the teacher led another discussion
period. First she asked students how and why the activity had
improved. Then she asked them to identify additional suggestions.
The discussion concluded as the teacher described the real-life par-
allels related to conserving natural resourcesfor example, wildlife
conservation (homing pigeons, endangered species), overgrazing on
rangeland and pastures, and depletion of oil reserves before the
development of alternative energy resources. Then the teacher re-
quired students to develop a list of 10 natural resources with
suggestions for conserving each one. Finally, the teacher provided
students with a chart of a food chain, asl ing them to speculate on
the effects on the chain of a member's removal.

Several steps are involved in developing and using simulations.
They include the following (29):

1. Identifying a problem, issue, or dilemma
2. Stating objectives
3. Identifying participants and determining role assignments
4. Identifying rules and constraints
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5. Collecting resourc:fs to use
6. Including levels of conflict (like a soap operaadding a

character, a new event)
7. Followup, teacher and students discuss the experiences

(debriefing).

The simulation process can also be described as a problem-
solving process in which participants are confronted with a problem
and allowed to react. Their reaction to the. initial problem provides
feedback that may initiate a new problem. Students react to the
new problem that also generates (or the teacher provides) additional
feedback. This "problem-student action-feedback" process contin-
ues until the topic has been adequately considered. The procedure
is then discussed so that the teacher can ensure that the maximum
benefit has been achieved and the parallels with real-life situations
have been established.

SIMULATIONS AND TPA

Simulation activities enhance the instructional process while fit-
ting into the TPA format. Generally, the teach occurs as the
teacher presents the simulation activity, ilentifies the problem,
states the objectives, identifies the participant: and their roles, and
describes the rules. Practice occurs as students engage in the
simulation activity. During this participation they are practicing
problem-solving skills and developing a conceptual understanding
of the real-life parallel. Practice and apply occur during the follow-
up discussior. When the simulation is reviewed, the teacher helps
students apply or generalize the activity to aspects of real fife.
Simulation activities may be followed with additional practice and
apply activities. In the preceding example, students listed 10 natu-
ral resources that require conservation. They might also write to an
organization like the Sierra Club requesting information about en-
dangered natural resources. Or they might interview neighbors and
family members to determine how others are conserving resources.

ADDITIONAL EXA MPLES

Economics

Another simulation available to elementary teachers is a com-
puter program, Lemonade Stand. This program is readily available
through many computer user groups.

Lemonade Stand allows students to simulate the operation of a
small business. Beginning with a certain amount of capital, stu-
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dents must purchase materials (lemon concentrate, sugar, and cups)
to make the product. The computer presents a weather forecast and
students set the selling price per glass of lemonade. The computer
computes and reports the number of sales for the day at the stu-
dents' selling price. The program also provides additional feedback
stating the ideal selling price for the weather conditions. Students
then proceed to a new business day, with an opportunity to pur-
chase more materials and establish a new selling price based on a
new weather report. Again, the computer responds by computing
the number of cups sold at the new price, and provides additional
feedback on the "best" price for the conditions. Students continue
the process through ten complete sequences. At the end of the
program their cumulative results are reported.

The Teach-Practice-Apply sequence is superhnposed on this
activity in the following manner. The teacher must first introduce
(teach) the activity by providing an overview of the tasks and objec-
tives. The teacher should also encourage students to work in groups
of two or three for maximum student interaction. Specific program
directions also serve as part of the teach.

Practice occurs as students respond to the program. They make
decisions, receive feedback, and face new conditions. Through this
"problem-student action-feedback" sequence, they practice prob-
lem-solving skills while developing an understanding of the relation-
ships among supply, demand, weather conditions, and pricing.

Apply occurs after students have completed the exercise. The
teacher must first debrief them to help point out the relationships
between the activity and real-life situations. Examples in the busi-
ness NA orld might include the production levels of popsicles in win-
ter and summer, the price of gasoline during shortages, and the
cost of products such as video recorders and computers when first
produced and after the market has been saturated.

In addition to a debriefing session, students could apply the
concept by developing "on" arid "off" season marketing strategies
for seasonal goods or services. For example, they could market
winter and summer Las Vegas vacations, promotions for sporting
equipment, or advertisements and prices for seasonal foods.

Social Studies

"Pionetrs" is a commercially prepared simulation of settlers
moving to Oregon during the 1840s. It was recently adapted by a
Texas teacher who modified the content and context of the original
to reflect the settlers' journey from Illinois to Texas. As students
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began the journey they were provided with statement cards that
outlined the setting and the first set of decisions. For example, they
were told that they were moving to Texas in wagons and would
need to decide what they should take to ensure a safe arrival as well
as to establish a new life there. In subsequent class periods students
received additional statement cards outlining problem situations
and requiring them to react. In effect, fourth graders had to react
to and resolve many situations encountercd by early settlers
floods, river crossings, dying horses, lack of water and food.

As in the pevious example, the teach portion included an
orientation to the simulation. The teacher also exercised control
over the entire process by the way she structured the statement
cards. Students practiced problem-solving skills and developed a
better understanding of pioneer life as they responded to the state-
ment cards. Application occurred during the debriefing after the
simulation was completed. An additional application activity re-
quired students to develop a class photo album of the early Texas
community and its settlers. The album included pictures, student
drawings, and written descriptions.

Archaeology

A teacher at a recent workshop described an archaeological
simulation project he used with his students. The purpose of the
project, "Why do we call it the Dark Ages?" was to have the
children work as archaeologists. First, the teacher presented 20
covered slide tray boxes of the same size, arranged in five rows of
four. (See Figure 1 on pp. 82-83 for the contents of each box).

At the beginning of the ksson all the boxes were covered with a
green cloth. On Day One the children had to decide which box to
start In ith and they opened a total of seven boxes. To map their
discoveries as each box was opened, students recorded the contents
on graph paper. On Day Two, they opened eight boxes and on Day
three the remaining ones. The arrangements of the 20 boxes and
the dues they contained gave students information about Saxon
society. The use of an archaeological approach revealed the pieces
of the puzzle. It provided an opportunity for students to learn about
the pastthe cultural conflict, the literature ,'ie migration, and the
people's uge of leisure time.

In this simulation, students, like historians and archaeologists,
reconstructed what transpired in the Saxon society without using
written documentation. In effect, they functioned like detectives as

they stripped away the debris, layer by layer (or box by box).
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City Planning

Another activity requires students to simulate 11-Ne site selection
process for a new bicycle manufacturing company (adapted from
Hoover and Hollingsworth [29] and adaptable for all grade levels).
Leaders of the Phi lly Bicycle Manufacturing Company have or-
ganized a committee to identify a suitable location for a new manu-
facturing plant. Students are assigned to small groups, each of
which 2zssumes the role of a site selection committee.

The teacher begins by asking each committee to generate a list of
resources needed to produce bicycles. This information is necessary
before evaluating potential cities. (A field trip to a manufacturing
company before this activity would be helpful.)

After resource lists have been generated, the teacher calls the
groups together and briefly combines the lists, writing a class re-
source list on the chalkboard. Then the committees reconvene and
prioritize the items according to their relative importance.

The whole class again meets tu share the priorities, at which
time the teacher asks students to indicate the kinds of information
they need to select an appropriate site. Then, telling students that
four cities are competing for the company and have submitted
population and location information, the teacher presents only the
General Statistics data from Figure 2 (on pp. 84-85). Each commit-
tee is asked tc, consider the information, rank the cities (if possible),
and generate a list of additional needed information. Then the
teacher presents Transportation data for each city from Figure 2.
Again, the committees evaluate the data and reexamine rankings.
This process continues as the teacher provides actiitional categories
of information contained in Figure 2 and students examine the data
and reconsider the relative rankings of each city.

The final task for each committee is to reexamine all the data
and select a city. As part of this procedure, each committee must
identify reasons for selecting the city and prepare a news release for
the local TV station. Further, each committee must develop a list of
additional items it would like the selected city to offer the company
(committee members may be encouraged to contact parents and
business and government leaders for this requirement).

This activity can easily be extended by asking students to locate
a city representative of the one selected. To do this, they will need
to examine maps of the United States and individual states, as well
as population maps.
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Figure 1
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Figure 2

Competing City Information

(Data to be presented in sequential stages)

Criteria City A City B City C City D

General statistics Population 98,000

(Northeast),

industrial section

Population 450,000

(Midwest),

state capital,

part of a 2.5

million metroplex

Population 3,800,

isolated rural

town

(Northwest)

Population 28,0

suburban area

(South)

Transportation

available

On major river,

major rail lines,

near large

airport on N-S

interstaie

Has railroad

and interstate

routes, inter-

national airport

On old E-W highway

(not interstate)

and railroad,

airport service

available 30

miles away

On major inter-

state and rail-

road routes, loc

municipal airpo

Tax base State income tax,

extremely high

taxes on individuals

and businesses

No state income

tax, low rates for

individuals and

businesses

High state income

tax, heavy

corporate taxes

Low individual

and business

fax rates,

no state

income tax



Labor force Unionized, low pro Unskilled or semi Heavily unionized Unskilled and semi-
ductivity, highly skilled, chiefly with timber back skilled workers,

skilled workers, unionized, supply ground, unskilled no unions, adequate

adequate supply large, high to skilled workers, work force

unemployment low supply

Utilities Expensive electricity,

water adequate, low

supply of gas

Low rates, abundant

supplies of

electricity, water

Adequate supplies,

high rates

School system Above average

scorn on standard.

iaid tt;sts, meets

s; standards,

1

dthr buildings

Quality inconsistent,

but generally

adequate with aver-

age test scores,

some new buildings

Quality education

with limited

facilities

Electricity rates low,

adequate supplies

of gas and water

Quality above

average, funding for
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S UMMA R Y

Simulations attempt to represent reality, as students engage in
real-life situations. These strategies depict consumer behavior,
historical events, present-day society, economic relations, and a
variety of other conditions. A form of problem solving, the simula-
tion begins with a complex situation that requires a problem to be
resolved as the situation develops. In this learning-by-doing ap-
proach, students learn how to solve problems "The simulation
incorporates both role playing and dramatic play in addition to a
third elementa game" (29, p. 140).

Applying Your Knowledge

I. Modify the game Monopoly to represent events, places, and
problems related to your community.

11. Plan a simulation

A. Area of curriculum: Social Studies
Unit: Geography of a city and its effect on growth

B. Objectives/goals: The students will be able to-
1. work effectively in groups.
2. develop a plan to resolve the problem of competinn

forces within a city as the city grows.
3. analyze how geography affects the growth uf a city.
4. determine how these geographical f4atores enhance

or hinder the growth of a city.

C. Concepts
1. Geography of a city can help or hinoer its growth.
2. The type, kind, and number of industries affect the

growth of a city.
3. The long-term planniog of city leaders and citizens

affect the way a city grows,

D. Develop a simulation to help studems understand that
geographical features and other factors work together in
determining the growth of a city (this is the problem).

1. Identify participants

a.

b.

C.
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2. Determine role assignments

a.

b.

C.

3. Identify rules and constraints

a.

b.

c.

4. Collect resources
a.

b.

c.

5. Develop an outline of simulation

6. Followup dscussion

a,

b.

c.

III. You are a seed planted in ideal soil, but you do not get
enough rainfall, the winds are gusty, and the weeds crowd
out the other plants. In short, life is difficult.
A. Identify the problem

B. State the objectives

1,

2.

3.

C. Determine the role assignments for participants
1.

2.

3.

D. Identify rules

1.

2.

3.

E. Collect resources

F. Develop an outline

G. Followup discussion
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Analysis Guide fc..1 Simulatioi is

Did (I) the teacher Yes No WA

1. present a problem that parallels a
real-life situation related to the topic
under investigation?

2. state the objectives and prepare an
outline of the simulation?

3. identify participants and their roles?

4. describe the rules for conducting
the simulation?

5. state the relationships among the
diverse elements of the simulation?

6. provide enough time to engage in
the activity (time to consider the real-
life parallels)?

7. describe step-by-.7..:.:p sequence of
the activity?

8. provide the resources for the
simulation (money, clothes, etc.)?

9. provide onportunNes for application
activities to develop realistic
suggcstions for avoiding similar
situations in the future?

10. provide a post-simulation
discussion in which there is
resolution (within limits) of the
problem under study?
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CHAPTER 8
Related Teaching Strategies

The teaching strategies and examples discussed in the previous
chapters are intended to help teachers develop a basic set of instruc-
tional delivery systems. Eat 'a strategy is presentee within the
Teach-Practice-Apply format, and each is accompanied by exam-
ples appropriate for elementary classrooms. This chapter presents
additional ideas and strategiesk.aning centers, role playing, in-
dependent study, and t.mall group work.

The learning center apprcn:ch is an excellent alternative to other
instructional formats such a.: large group instruction. It enables
students to learn concepts and practice skills with a greater degree
of enthusiasm and independence. In role playing, students can
become actively involved as t'ney assume another's perspective. In-
dependent study ofters teachers a strategy for guiding one or more
students as they pursue topics that are often of a personal interest.
Finally, small group work provides options for students to work
together, learn from ',at z,nother, and cooperatively solve problems.

LEARNING CENTERS

A leanlint; center or instructional resource center (29) is an area
or place classroom in which students work individually or
cooperatively in small groups to accomplish a task. Each center
shculd (1) include motivating, self-directing, and self-checking
activities designed 'Or students at varying learning and maturity
kAtels, (2) provide students with choices or alternatives; and (3)
contain a varied and extensive collection of learning resources in
the form of media, textbooks, articles, manipulatives, maps, globes,
laboratory supplies, and educational technology.

In the planning stages, the teacher decides on the specific skills
and content to be introduced, taught, and/or reinforced in the
learning center. Next, the instructional objectives need to be identi-
fied and the materials collected. The final step is to construct the
center, considering such elements as blank wall space, bulletin
b.:ards, the inside of closet doors, and space below tables when
choosing the location. Poster board centers can be constructed by
folding a 14" x 22" poster board in half, making the center 14
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inches tall with two parts I I inches wide. Folding ensures that the
poster board will stand freely. Each center should be attractive, and
should inchide grammatically correct signs and directions for
students.

The following checklist may be helpful as teachers prepare the
individual components of the center.

Checklist for Setting Up a Learning Center

A Are the center activities, experiments, and games
based on clearly stated instructional objectives?

B Have you provided a chart that gives directions
clearly and lists procedures to be followed in
completing the center activities?

C Are the activities easy to follow? Do you halve
step-by-step instructions?

D Are the activities developed in such a way that they
require minimum teacher assistance?

E Is the center designed to provide adequate working
space? Have you included all materials?

F Are self-evaluation techniques supplied for those
activities that require immediate checking?

G Does the center include multilevel activities, experi-
ments, and games to meet the needs, abilities, and
interests of a variety of students?

H Does the center motivate by providing
challenging and creative tasks?
a large clear title?
questions?
colorful and appropriate illustrations?
directions and activities large enough to
be seen easily?
neat lettering and arrangement with no
grammatical errors?_ I How will you evaluate student learning?
What will be turned in for a grade? for your
review?
How will you know what students have
learned?

The center approach adds color and excitement to learning and
stimulates interest in the topic under investigation. The final mea-
sure of its success is student use of the center during the schoolday.
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LEARNING CENTERS AND TPA

The teacher predetermines the topic, the concepts, and the
choices for each learning center. During the teach, students become
aware of the purpose of each center and receive procedural
information (acceptable number of students at each center at a
given time, time limit, self-checking) and specific instructions for
successfully completing the individual actiities. The teach affords
students the opportunity to ask questions if they do not understand.
Therefore, before students begin their center work they have the
essential elements to accomplish each task with a minimum of
teacher input and guidance. A directive approach in the beginning
ensures that students understand what they are expected to do.

While working at the centers, students have several opportu-
nities, independently or in pairs, to practice and apply the skills
taught. The activities should be designed to give them the con-
fidence they need to master the skills presented earlier. The teacher
monitors individual work to ensure that each student is on task, to
answer questions students may have, and to provide feedback. The
interplay between students as they work at the center encourages
them to express their ideas and develop a strategy to convince
others that their positions are valid and their work is meaningful.

At the end of the practice and apply sessions, the teacher can
conduct a debriefing session to discuss what students have learned
and how it has affected their thinking. This review session can
clarify terms, concepts, or questions.

A center approach was used to introduce "Investigating Your
Environment," a topic suitable for grades 3 through 8. Students
were asked to think about their surroundings and to use the class-
room and the natural environment as the learning laboratory (50).

The key concepts presented during the teach were as follows:

1. All living things are interrelated and interdependent upon
other living and nonliving things within the environment.

2. Humans and all their activities are important elements in
influencing changes that affect all other living and nonliving
things; these changes can enhanc_, destroy, or leave the
natural conditiom unaffected through time.

3. Change can be viewed as a continuous process through
which living and nonliving matter undergoes predictable
phases of birth (origin), maturation, decline, and death.

4. Living things are capable of responding to changes in their
environment.
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Four centers were constructed to assist students in learning more
about their world: an activity center, a resource center, a creative
center, and a publishing center. The teacher briefly explained the
purpose of these centers, told students what they were expected to
do, and answered their questions.

In the activity center, students played various games (the "Extinc:,
tion Game," the "Redwood Controversy") and did crossword puz-
zles. They thought about new terms and the human role in
impacting the environment; they also considered environmental
conflicts and made choices.

In the resource center the materials included articles ("A Rier
Restored: Oregon's Willamette, "Can We Save Our Salt
Marshes"), magazines (Audubon, Sierra Club Bulletin), tapes and
filmstrips (Man in Ecosystems, Human Communities, Destroying the Fu-
ture), slides of different biomes, comic books, records, and books
(Silent Spring). These resources offered students many different ways
to learn about their environment. They could read about it, listen
to sounds from it, and look at its beauty and its destruction.

The creative center asked students to describe the type of environ-
ment they would like to live in and help build. Here students
needed to think about and take a stand on environmental issues by
identifying problems and designing a plan of action for improving
or even eliminating these problems in their immediate community.
This center took students into the community to interview people in
G-der to familiarize them with the issues.

At the publishing center students wrote their own articles, poems,
and essays on soine aspect of an environmental issue. They were
also asked to express their ideas in sketches or pictures and to
provide captions for photographs. This culminating activity asked
them to apply what they learned.

ROLE PLAYING
Role playing is closely associated with simulations. During a

role-playing session, students assume another person's identity to
better understand the person's feelings, values, and attitudes.
While "playing" different characters in a variety of circumstances,
students h..re an opportunity to act out conflict, disagreement,
resolution, and cooperation. In addition, role ptaying can stimulate
oral communication, creative thinking skills, and creative
movement.

idents who are not directly involved with the role play need to
listen and observe closely so that they arc prepared to respond to
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questions: "Do you agree with Bill and the action he took? What,
in your opinion, is the best way to iesolve his problem? What
choices are available to Rhoda for changing the situation?"

A science topic that might be introduced effective!y with mie
playing is the selection of appropriate energy source sinc:uding
geothermal, solar, wind, nuclear and synthetic fuelfor the year
2000. During the teach, students can consider these entfrgy possibil-
ities in terms of costthe time it takes to process the fuel, and the
cost to ready it for consumer useits impact or. the environment,
and public health and safety.

The teacher can divide the cla3s into smaller getups, each of
which studies different energy sources and addresses issues of cost,
processing time, environmental impact, and public safety. During
the practice, the teacher can pre tride-: students with options for
presenting their findings to the clarz.

Students should then be placed in role-playing situations as they
serve on a panel to debate the issues of energy for the future. One
student can role play an energy company advocate, another a gov-
ernment regulat,try agent, still another a citizen against nuclear
energy wha is concerned about the environment, and another a
botanist who is the head of a local conservation group. The botanist
has evidence that the operations of the energy company resulted in
a recent fishkill in the local pond, and is threatening to bring the
energy company to court.

Each person must convince the rest of the class of the validity of
his/her position, based on the arguments presented. Class members
then decide which energy sources are the most economical and the
safest for humans and the environment in the twenty-first century.

INDEPENDENT STUDY
A stimulating alternative to traditional teaching strategies is in-

dependent study. On those occasions when students are capable of
studying a topic on their own or with a partner, this technique is
both challenging and appropriate. For example, three fifth graders
who had read an article about solar heaters became fascinated with
the topic. The teacher, wishing tn nurture and direct the excite-
ment, helped t:ie students design an independent investigation of
solar energy and solar heaters.

Using the independent study format illustrated in Figure 1, the
teacher had the students identify four questions they wanted an-
swered. Then he helped them identify and list possible resources for
each question. Finally, he asked the students to determine a format
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Figure 1

Independent Study Format

Questions Possible Resources Illustrating Activity

1. a.

b.

C.

2. a.

b.
2,

3. a.

b.
C.

3.

4. a.

b.

C.

4.

Adapted from David Van Cleaf, "Guiding Student Inquiry," Social
Studies (May-June 1984).

for representing (illustrating) the answers to each question. During
the science period, while the teacher and remainder of the class
participated in a science unit, the three students worked on their
solar energy project. They were allowed to go to the library and
were encouragcd to approach the teacher when he had an available
momcnt during, before, or after class.

This process has also been used by students interested in suc h
topics as the metric system, educating the blind, architecture as
occupation, the life of Mohammed Ali, culinary contributions of
ethnic groups, the influence of che mistry in our riaily lives, how
nirplanes fly, how bridges are designed, and the books of Mar-
guerite Henry. Almost any topic in which students express n in-
terest can be adapted to an independent study fr ;mat.

A good example is an independent study cunducted by Kelly.
After her third grade class had completed a basal reading excerpt
about Helen Keller, Kelly became fascinateci with blind people,
literally pestering the teacher for additional time to learn ?bout
them. Rather than allocate additional class time, the teacher sug-

94

95



gested an independent study option. With "Blind People" as her
topic, Kelly identified several study questions:

1. How do blind people learn to move about?
2. Why do people become blind?
3. How are blind children taught in school?

Once the questions were identified, teacher and student began to
consider information sources. In addition to traditional print
sourLes such as books and encyclopedias, they identified the school
district's consultant for handicapped education, an elementary
school teacher responsible for teaching blind students, and a blind
person living near the school. A visit to a facility for training people
losing their vision was an additional resource.

As with the inquiry format, Kelly was required to develop a
product representing information on each question. Products in-
cluded teaching classmates to read braille, a series of posters warn-
ing about the causes of blindness, and a brochu...e describing
teaching strategies and equipment used with blind children.

The independent study format coincides with Teach-Practice-
Apply. The teach occurs as the teacher helps students determine the
questions, resources, and activities illustrating their ir.vestigations.
Learning occurs throughout the process; therefore, practice is inte-
grated throughout. Apply occurs as students develop ways to illus-
trate answers to their questions. Possible illustrations include
models, graphs, charts, poems, stories, games, and reports.

SMALL GROUP WORK

The concept of grouping generally conjures up two thoughts,
ability grouping and small group work. This section focuses on
small group woe.. With the dominant instructional mode teacher
talk and student seat work, it is clear that the dominant interaction
flow in the classroom is unilateral, from teacher to student. This
does little to encourage learning that can best occur through stu-
dent-to-student interaction. For example, cooperatiou, sharing, and
language skills are enhanced as students work together sharing
ideas and testing their ideas on one another. Further, the problem-
solving process is enhanced as students work together because each
one brings a somewhat unique perspective to the group and can
view the problem and possible solutions somewhat differently. Thus
group work, if managed well, can result in more thorough, more
appropriate, and more creative learning.
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Suggestions for Success

Students must learn how to work in groups. If they are merely
told to move into groups and perform some general task or discuss
a general topic, most groups will failand teachers may quickly
conclude that the strategy is not effective. Group work can be
successful when teachers first teach students how to use it. They
can accomplish this by carefully selecting activities appropriate for
this strategy. Students need not complete a reading assignment or a
worksheet as a small group task. But group members can be asked
to brainstorm, identify major points, determine alternate solutions,
and prepare visual aids for class presentations.

Initially, groups should be smallwith two or three students in
each. Larger groups make it easy for some students not to contrib-
ute. Also, group activities should be relatively short at the begin-
ning of the year. Brief and specific tasks will help ensure success as
students have a relatively direct focus with little time to get off
track. As their ability to work well together develops, they will be
able to manage longer group assignments.

Early success also requires considerable teacher monitoring. By
actively moving from group to group, the teacher communicates
two messages: (1) on-task behavior is expected and reinforced, (2)
off-task behavior will be noticed and redirected.

Small Group Tasks

Small groups can be effective in many settings. For example,
group work can enhance a students' writing skills. Writing is a
process of communicating ideas to others. Working in groups with
a built-in link between verbal and written communication, students
can generate draft copies, read ideas to each other, and edit each
other's work.

Inquiry activities are also appropriate for group work. The Mys-
tery Island idea described in Chapter 5 required small groups of
students to consider possible locations for the island's major popula-
tion centers. Because students had very little data, they had to rely
on personal knowledge. As they worked together in groups, they
were able to generate a greater number of hypotheses and
questions.

Many science activities lend themselves to group work. For
example, as students conduct experiments, they can ensure that the
procedures are followed. Further, they can consider outcom, 3 and
explanations for outcomes more spontaneously than if thy were
working individually.
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Texas has recently mandated the inclusion of inanipulat res in
the mathematics curricilum. Students can use these manipativ s
in small group settings. As they manipulate the objects, they can
talk about the math operation and how it relates to the skill being
taught by the teacher. They may also discover reat2c1 concepts such
as reciprocal operations.

Applying Your Knowledge

L Learning Centers

A. Unit: Geometry
Topic: Geometric figures

B. Goa ls/ob- lives

1. State the characteristics of each shape.
2. Define the term "poly-on" and provide at least four

examples.
3.

4.

C. Centers

1. Geometric shapes

a. View the filmstrip Introducing Shapes, Lines, and An-
gles, CORP, 1966, color.

b. Identify the geometric shapes made of poster board
and match each shape to those on the walls of the
learning center.

c. Play Geometric Bingo

AO\ /
0

A
2. Polygons

a. Using toothpicks and miniature marshmallows, con-
struct polygons of different shapes.
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b.

C.

3. Quadrilaterals

a.

b.
C.

II. Learning Centers

A. Unit: "Phylum Arthropoda and I Thought They Were Only
Bugs"
Topic: Class Insecta

B. Goals/objectives

1.

2.
3.

C. Centers

1. What are Arthropods?
a. Using several preserved specimens of arthropods

(insects, spiders, lobsters, crabs, rnillipedes, centi-
pedes) and hand lenses, the students will identify, in
writing, the characteristics they observe.

b Use the resourco material provided to find out more
information about the arthropods.

c.

d.

2. Insects
a.

b.

c.

3. Spiders
a.

b.

c.

III. Role Play

A. Outline a role-playing activity for the topic "Police as
Helpers."

1. Situation: Investigating an automobile accident
2. Characters:
3. Scenario:
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4. Followup discussion questions
a.

b.

c.

B. Outline a followup practice and apply activity.

1

2.

3.
4.

Independent Study

A. Outline an independent study related to seat belts as
safety devices.

1. Topic:: Seat Belts
2. Research questions

a. How many peop!e wear seat belts?
b.

c.
3. List possible resources for the preceding questions.

a.

b.

c.

4. List possible concrete activities students can develop to
illustrate the findings for these research questions.
a.

b.

c.

V. Small Group Work

A. Identify an activity appropriate for small group work in
science.

B. List the objectives.

C. Identify the rules for the groups.

D. Outline the small group task.

E. Describe the m ir in which the small group's findings
will be reported.
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Analysis Guide for Related Strategies

Lid (I) the teacher Yes No N/A

Learning Centers

1. decide on the specific skills and
content to be introduced, taught, and
reinforced?

2. establish the objectives and collect
the materials?

3. construct centers that are visually
appealing, with space for a group of
students to work?

4. clearly explain the proper routine,
conduct, and general ground rules
students need to observe at the
centers?

5. communicate what students are
expected to do at each center?

Role Playing

1. provide suitable characters for
students to portray?

2. provide opportunities for students to
role play difficult circumstances that
include conflict and disagreement?

3. prepare questions for spectators to
keep them involved during the role-
playing session?

4. conduct a followup discussion?

Independent Study

1. provide or help students select a
topic?

2, provide or help students select
research questions?

3. help students identify resources?
4. help students identify possible

illustrating activities?
5. establish time for independent work?
6. regularly monitor students progress?
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Did (I) the teacher Yes No N/A

Small Group Work

1. select an activity appropriate for small
group work?

2. state guidelines (rules) for small
group work?

3. provide sufficient time (not too much
or too little)?

4. monitor small groups as they
worked?

5. follow up/extend the small group
work?
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CHAPTER 9
Putting It All Together

This final chapter is divided into two parts. The first part de-
scribes the effects of the ideas presented in the preceding chapters
on students. Specifically it examines how the TPA model and the
instructional strategies enhance student achievement, develop criti-
cal thinking skills, and improve student attitudes toward school and
learning. The second part, a self-help section, provides suggestions
for pulling one's own stringsthat is, traversing the road to change
and professional improvement.

TPA AND ITS IMPACT ON SYUDENTS

Effective instruction must be judged in terms of students'
achievement as well as of their abilities to use the skills and content
learne1 in the classroom. Student achievement should not, how-
ever, be limited to the traditional three R's. Critical thinking, the
fourth R, is an essential goal of education. Critical thinking can
best be defined as the ability to analyze and solve problems. In a
democratic soeety, adults must not only be able to read, write, and
compute, they must also be able to use such skills to assess and
resolve personal, professional, and community problems.

Effective instruction also must be judged in relation to students'
attitudes toward school and the subject areas. Little is accomplished
if a skill or concept is taught in such a way that students dislike the
material.

We believe that the ideas described in the previous chapters can
contribute to these three conditions for judging instructional suc-
cessstudent achievement, critical thinking, and attitude toward
school. The sections that follow discuss each condition briefly.

Str Att Achievement

The TPA model presents the teaching act in a succinct, concep-
tually honest format. Since each skill or concept must have a teach
component, a practice component, and an apply component, teach-
ers can prepare and present a complete instructional sequence to
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ensure the mastery of the material. The feedback loop, or reteach,
is an essential ingredient because it supplies a mechanism for teach-
ers to monitor and provide corrective instruction for students who
have not mp,tered the objective.

The TPA model helps teachers ensure student mastery and
higher achievement scores because it integr7tes teaching, practke,
and application activities along with the :CT-teach loop into each
lesson. The TPA format also encourages teachers to be fleLible by
developing and using additional teaching strategies. It can be used
with a variety of teaching strategies to plan thorough, complete
instructional sequences. Furthermore, the conceptt, .1 focus of TPA,
when used in this way, provides teachers with the flexibility to
select strategies that are most appropriate for the content as well as
the needs of students. For example, teaching the long division steps
zy require a direct, step-by-step strategy while a problem-solving
strategy may be more appropriate for teaching prime numbers. The
combination of TPA and a variety of instructional strategies will
help guarantee more appropriate and more effective instruction,
and the result will be higher levels of student achievement.

Critical Thinking

An adequate knowledge base must be present in order to per-
ceive and resolvc problems. Cognitive learning theory suggests that
new learning must be related to prior learning. If new data are
presented to a student who has little or no prior knowledge of the
topic, the data are perceived only as "noises." Critical thinking
requires a knowledge base, and the TPA model can help develop it.
Teachers must be careful, however, to avo:c1 the fallacy that only
after all basic skills have been acquired will a student be able to
think critically. The development of the fourth R, critical thinking,
should not occur after basics are mastered. Rather, it must take
place simultaneously with basic skill development. Teachers who
want their students to become critical thinkers and problem solvers
integrate thought-provoking opportunities with basic skill instruc-
tion. They encourage students not only to learn facts, content, and
skills, but also to apply new material to real-life situations in cre-
ative ways. In short, they help students go beyond convention,
beyond the classroom, and beyond their present views.

A reading analogy will be helpful. It does little good to teach
letter sounds if students cannot use the sounds to read. Further,
teachers do not withhold books from beginning readers until they
have completely mastered reading. Effective teachers provide
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books, often before students can read the words. They do this to
encourage students to apply and extend their present skills.

The TPA model is an excellent vehicle for encouraging the
integration of clitical thinking skills into the daily instructional
sequence. A good teach relates the current level of instruction to
previous instruction; it also relates current instruction to events in
students' personal iives. Thus, the basis for thinking is established
because the teacher has made the lesson relevant to students'
experience. Skills are not taught in isolation; they are related to the
outside world and taught within the context of each student's exist-
ing knowledge base.

Practice provides students with an opportunity to strengthen
skills initiated during the teach portion of the lesson. The
strengthening of skills is necessary for achievement and also for the
ability to think. Confused and ineffective thinking occurs when the
problem solver is uncertain. Practice can reduce this uncertainty.

Practice is also essential to application, and it is at this level that
cricical thinking can really emerge. Once skills or concepts have
been taught and practiced, students are ready to apply them at
higher levels of thinking. During the apply portion of the lesson the
teacher can move students to analysis, synthesis, and evaluation. As
a matter of fact, students cannot really consider material at these
higher levels until they have developed prerequisite understandings
in the teach and practice phases.

Bloom (7) criticized U.S. schools because they seldom move
students beyond learning basic informationthey rarely require
students to observe, reflect, or experiment. We believe that higher-
level thinking can emerge in every teacher's classroom through the
use of the apply portion of the lesson.

Critical thinking also relates to the conct-..-- )f noveltyto unique
and often humorous ways of viewing concep s. Novelty can emeege
when people are allowed to use ideas play tully. The apply portion
of the TPA model can incorporate opportunities for students to
playfully and creatively consider material developed in the teach
and practice phases.

The approach outlined in this text is premised on the notion that
a thorough approach to instruction, coupled with alternative teach-
ing strategies, will enhance teaching effectiveness. To this point we
have considered critical thinking only in terms of Teach-Practice-
Apply. The use of several teaching strategies allows the teacher the
flexibility to help students learn in a variety of ways. Some topics
are best learned through direct instruction; others may be more
appropriately learned through discovery and experimentation.
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Critical thinking can be nurtured by selecting the most appropriate
teaching strategy. For those skills that are best learned through
direct instruction, the use of discussion and problem-solving stra,-
egies would cause students needless frustration, thus inhibiting
critical thinking. Interactive strategies such as concept attainment,
problem solving, guided discussions, and simulations encourage
students to relate past experiences and knowledge to the current
task. They must relate, apply, integrate and evaluate. They must
experiment, manipulate data, conclude, and consider novel applica-
tions. In short, they must think.

Student Attitudes

Perhaps the two school subjects least liked by elementary stu-
dents, science and social studies, typify the negative effects of rely-
ing on a single instructional routine. In most science and social
studies classes students are directed to read excerpts from a text and
then answer questions at the end of the reading assignment. The
problem-solving techniques of the physical and social sciences are
missing. Instructional variety can stimulate students to learn in
many different ways, even in science and social studies. Both stu-
dent and teacher become more excited and motivated; and when
students are excited, they are more attentive. Learning becomes
challenging and the likelihood that they will look forward to school
increases. A recent illustration of this concept: a teacher who stated
that many of her students cried when sch ..ol was canceled because
of snow. Flexible, creative teaching can have a powerful effect on
students.

PROFESSIONAL IMPROVEMENT AND
INSTRUCTIONAL EFFECTIVENESS

One of the prevailing myths about teaching is that it does not
require specific training; anyone who wants to teach, can. On the
contrary, teaching is demanding, complex, and cognitive in nature;
it is a profession that is rootea in research and shared practices. It
requires decision-making skills, flexibility, and an ability to adapt
and change. Professional and personal growth is a lifelong process,
however. There are no quick fixes for developing a growth and
renewal plan; there are only guidelines. For educators, professional
self-improvement requires a deep desire to make changes in their
teaching performauce. Such a desire and commitment combined
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with the information presented in this book can lead to greater
instructional efficacy.

Improvement in the schools occurs at both the teacher level and
the school level. This book has addressed improvement at the
teacher level. We believe that no matter how many directives the
central office mandates, it is the individual teacher who makes
change possible. Consequently, it is the teacher's responsibility to
establish and implement a plan that fosters instructional improve-
ment. Coaching, goal setting, and timing, which are briefly de-
scribed in the following sections, can help teachers "put things
together" instructionally.

Coaching

The magnitude of change may depend on the teacher's ability to
accept feedback from peers, students, and supervisors. One way to
initiate changeto apply and master new strategiesis to use a
feedback system called coaching. Working in small teams, teachers
"coach" one another as they try to work a skill into their teaching
repertoire (33).

At first, until the rough edges are smoothed out, a new teaching
strategy or suggestion may feel awkward. At this point the process
of coaching becomes a useful feedback system for improving
instruction, providing support, reconciling perceptions, and sharing
mutual feelings and probkms with colleagues. Working together in
three- or four-member teams, teachers can demonstrate and prac-
tice a specific teaching strategy using the TPA format and receive
the feedback of their peers. For example, team members may ask:
"Does the teacher present the material during the teach in an
efficient and effective manner? During the apply, does the teacher
provide for enrichment activities?" Coaching also adds an element
of companionship that encourages teachers to share their successes
and frustrations and to work out problems that may have surfaced
during demonstration sessions. Sharing concerns in a coaching set-
ting car, benefit all team members as they attempt to transfer newly
learned pedagogical skills into their classrooms.

Setting Goals

Establishing personal and professional goals is another way to
facilitate professional change. Just as they select instructional objec-
tives to guide their lessons, effective teachers identify professional
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goals to guide their instructional performance. Self-knowledge is the
first step in selecting reasonable and manageable goals. For exam-
ple, what would you like to accomplish? Do you want to add one,
two, or more new teaching strategies to your repertoire? In what
curriculum areas? What time span do you think is feasible to initi-
ate and successfully make a change? a grading period? a term? a
year?

Timing

Once the professional goal or goals have been set, a time line
should be developed outlining the order in which the goals will be
implemented. Then a team of three or four coache3 who have
similar needs and goals should be formed. At regular meetings one
team member at a time demonstrates a new strategy to be used in
his/her classroom, as peer coaches assess and provide corrective
feedback.

When the skills have been refined, teachers can transfer them to
their classrooms where students become the second wave of asses-
sors, providing comments and suggestions at teacher request.
Teachers who feel uncomfortable can structure the process by ask-
ing students to respond in writing to written questions. Thus feed-
back from students arid peers can assist in shaping the teacher's
classroom delivery.

SUMMAR

Teachers are the key agents in the change process, as well as in
the educative process. Our intent has been to provide new ideas
and make several teaching strategies accessible to elementary teach-
ers. By linking information about these strategies and TPA with
teacher expertise in curriculum con: ent and the learning process,
professional and personal improvement is achievable.

Excellence in the classroom depends on the technical core dis-
cussed in Chapter 1 and the belief that this core of teaching skills
does make a difference in the classroom. Research on effective
teaching relates specific teacher behaviors to positive student out-
comes and improved attitudes toward school. The teaching skills
that make up the technical core are not new. What is new is the
intcgration of these skills with the TPA model and the implementa-
tion of varied teaching strategies. Professional growth and change
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are managed gradually through the integration of these three rather
diverse areas. For us, "Education ... is not just something that
happens in the head. It involves our muscles, our senses ... our
biochemistry.... Education springs from the interplay between the
individual and a changing environment" (64, p. 13).

This book has used the TPA model as the framework to explain
how effective teachers sequence instruction. It is hoped that the
ideas shared, along with the many examples, checklists, and sec-
tions for applying knowledge, will stimulate teachers to evaluate
their current instructional practices and motivate them to make
changes where needed. Self-evaluation, the first stp in setting up a
long-term professional development plan, is a prerequisite of sus-
tained teaching excellence. Excellence in the classroom does not
come easily. It requires diligence and an individual commitment to
a lifelong process of instructional improvement.
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